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• GUIDELINES AVAILABLE ON COMPUTER DISK 

This circular (104-V) is available on computer disk in either 3 .5'' or 5 .25" floppy disks for IBM 
compatible machines. · · ·. 

The text files may be ordered in WordPerfect, Microsoft Word, or Wordstar format. 

The spreadsheet files (i.e., production costs tables) may be ordered in Supercalc 5.1 or Lotus 
format. Please note that these are files and not the programs to run them. 

One advantage to having the Guidelines on floppy disk is that the crop production files may be 
loaded into a spreadsheet program and the values altered to fit your needs. You can build a 
spreadsheet for your individual crop inputs while retaining the formulas for instantaneous 
recalculation of the whole page. For example, how would overall costs be affected ifland rent 
were $50 per acre less, or if you chose a hybrid variety over an open pollinated one? The answer 
is right at your fingertips! You can see your cost projection instantly at any given price and yield 
level, plus a break-even price. 

The cost of the disk version of Guidelines, Circular 104-V for vegetables is $20. This includes 
lhe hard i.:opy and shipping costs. 

HOW TO USE TABLES 

gross value of 400 cartons@ $5.00 
per carton less production costs gives a 
$1221 net loss per acre. 

break-even price is $6.70 per carton 
at a yield of 600 sacks per acre 

I 
PROFIT OR LOSS PER ACRE 

400 
Cartons 500 

per 600 
acre 700 

800 

negative numbers indicate a 
net loss per acre 

____ ,price/ 23 lb. cc,rton ___ _ 

5.00 6.00 

-1221 -821 
-1121 -621 
-1021 -421 

-921 -221 

/-21 

7.00 

-421 
-121 

179 
479 
779 

ii 

8.00 

-21 
379 
779 

Break-even 
9.00 $/carton 

379 
879 

1379 
1179 1879 

1579~ 

8.05 
7.24 
6.70 
6.32 
6.03 

positive.numbers indicate a 
net gain per acre 
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1994-95 CUSTOM RATES 
IMPERIAL COUNTY 

HEAVY TRACTOR WORK & 
LAND PREPARATION 

ITEM AVG$/ACRE 
Plow ......................... $26.75 
Subsoil, 2nd gear ................ 34.50 

3rd gear ................ 30.00 
Landplane . . . . . . . . . . . . . . . . . . . . . . 11.50 
Triplane ....................... 10.75 
Chisel . . . . . . . . . . . . . . . . . . . . . . . . . 23 .25 
Wil - Rich chisel . . . . . . . . . . . . . . . . 14.50 
Big Ox ........................ 20.75 
Slip plow ...................... 37.00 
Pull borders . . . . . . . . . . . . . . . . . . . . . 6. 00 
Make cross checks (taps) ........... 5.25 
Break borders .................... 5.50 
Disc, stubble .................... 20.00 
Disc, regular . . . . . . . . . . . . . . . . . . . . 11.00 
List 40-42" beds ................. 13.00 
Float ........................... 9.75 

CUSTOM RATES BY HOUR 
ITEM A VG $/HR 
Motor grader . . . . . . . . . . . . . . . . . . $48.00 
Backhoe ....................... 41.00 
Water truck ..................... 38.00 
Wheel tractor . . . . . . . . . . . . . . . . . . . 32.00 
Scraper ........................ 26.50 
Versatile . . . . . . . . . . . . . . . . . . . . . . . 51.50 
D-6 ........................... 46.50 
D-8 ........................... 62.25 
Burn ditches .................... 28.00 
Buck ends of field . . . . . . . . . . . . . . . 30.25 
Pipe setting (2 men) . . . . . . . . . . . . . . 32. 75 
Laser . . . . . . . . . . . . . . . . . . . . . . . . . . 70.00 

PLANTING, CULTIVATING & LIGHT 
TRACTOR WORK 

ITEM A VG $/ACRE 
Power mulch dry ............... $20.75 
Power mulch with/herbicide ....... 24.25 
Shape 40-42" beds . . . . . . . . . . . . . . . . 8.50 
Precision plant 40-42" beds ........ 16.50 
Precision plant onions . . . . . . . . . . . . 18. 7 5 
Precision plant carrots . . . . . . . . . . . . 15. 00 
Cultivate 4-row 40-42" beds ....... 12.25 

iii 

ITEM AVG$/ACRE 
Spike 40-42" beds ................ 9.00 
Spike and furrow 4-rows 40-42" beds . 9.50 
Spike and furrow 2-rows 40-42" beds . 9.50 
Furrow out 40-42" beds ............ 9.00 
Roll 40-42" beds ................. 5.75 
Lilliston 40-42" beds . . . . . . . . . . . . . 10.50 
Lilliston 40-42" beds with/herbicides 14.50 
Inject fertilizer and furrow out 40-42" beds 
............................... 13.25 
Fertilizer dry and furrow out 40-42" beds 
............................... 13.25 
Chop stalks . . . . . . . . . . . . . . . . . . . . . 11.50 
Cultipacker ...................... 6.50 
Ground spray 4-row . . . . . . . . . . . . . . 10.25 
Ground spray 8-row ............... 9.00 

IRRIGATION RATES 
ITEM AVG$/ACRE 
Custom sprinkle most vegetables .. $140.00 
Custom sprinkle carrots/onions .... 150.00 
Gated pipe multiple irrigation ...... 52.00 

MELON-TOMATO TRACTOR WORK 
ITEM A VG $/ACRE 
List and rerun 80" melon beds . . . . . $20.00 
Rerun melon beds ............... 12.50 
Plant melons and shap "V" beds . . . . 18.50 
Plant melons on flat . . . . . . . . . . . . . . 16.00 
Back fill furrows ................ 10.00 
Move melon bed top 1st time ....... 17.75 
Cultivate seedline, 2nd pass . . . . . . . . 14.50 
Center melon beds . . . . . . . . . . . . . . . 15 .25 
Work bed top after centering 2-row .. 12.75 
Bust melon beds . . . . . . . . . . . . . . . . . 11.50 
Apply metham-sodium ............ 32.50 
Lay plastic on preplanted beds 80" .. 55.00 
Cultivate plastic mulch melons ..... 12.25 
Remove plastic mulch ............ 12.00 
Inject fertilizer and furrow out 80" .. 11.75 

VEGETABLE CROPS LAND RENT 
$175-200 for the crop 
$200-250 for the year 



ARTICHOKE CULTURE 1994-1995 

ACREAGE AND YIELD. There were roughly 450 acres of artichokes grown in Imperial County 
in 1993. Yuma, Arizona and the Coachella Valley combined had 200-300 acres planted in 
artichokes. Yields vary considerably from a low of 300-400 cartons per acre to a high of over 
1000 cartons per acre. 

Fields are planted in late August or early September. Harvest begins in late fall or early spring 
depending upon planting date and whether growth regulators were applied. 

The desert-grown "chokes" compete in the marketplace with those from Castroville, CA which 
have limited production during the desert marketing season. When freezes occur in coastal 
California, a high market value for the desert crop can be realized. Conversely when production 
increases in coastal California in mid-Spring, the value of desert-grown artichokes diminishes 
rapidly. 

Warm weather increases the toughness and decreases flavor in artichoke buds. For this reason 
desert chokes will seldom be marketable after early April. 

PLANTING. Artichokes are grown on a wide range of bed widths from 44-80", with 72" being 
common. Some growers list 36" or 40" beds and plant alternate ones. This system allows for 
irrigation by furrow or by sprinklers. Narrower bed spacings have not worked out as well. 
Crowding of the plants causes smaller buds to develop and harvesting is more difficult due to 
foliage density. 

Seed may be planted "hill drop" style with 2-4 seeds every two feet in-row, or planted every six 
inches and thinned. Final plant spacing is generally around 2 feet in-row, however, some growers 
plant closer (18") or wider (36"). Percent germination on artichoke seed is low, especially in 
hot weather. Artichokes are cool season vegetables grown out-of-slot in order to hit a specific 
market window. This should be kept in mind as stand failures may occur under adverse 
conditions even with sprinkler irrigation. 

Precision air or belt planters are commonly used for artichokes. Some random flow plate planters 
are also used. 

Artichoke seed is quite large (roughly 13,000 seeds/lb). Using 72" beds and dropping 3 seeds 
l" apart on 24" centers, one would need roughly 10,890 seeds (10.9 Mor 0.84 lb) per acre. 

Transplants using the same 72" bed system on a 24" in-row spacing would require roughly 3,630 
plants/acre. Aa a rule-of-thumb, calculate the amount of seed needed to start transplants using 

@ . 
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ARTICHOKE PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operation at custom rates. -Hand labor at $6.0d per hour· ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benef i, ts). 

Yield--600 23 lb. c~rtons_per acre IMPERIAL STAR VARIETY direct seeded 

OPERATION 

LAND PREPARATION 
Stubble disc 
Subsoil 
Disc 2x 
Landplane 2x 
Border, cross check 

& break borders 
Flood 
Wil-Rich chisel plow 
Disc 1x 
Triplane 1x 
Fertilize, double spread 
List 40 11 beds 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Precision plant 
Apply herbicide 

, Sprinkler irrigate 
Th.in 
Ap'pl y growth regulator 3x 
Spike and furrow out 1x 
Cultivate and reshape 3x 
Fertilize and furrow out 
Water-run fertilizer 
Hand weed 3x 
layby herbicide 
Irrigate 6x 
Gated pipe 
Chop residue 

TOTAL GROWING PERIOD 

CUSTOM 
RATE 

20.00 
34.50 
11.00 
11.50 

16. 75 

14.50 
11.00 
10. 75 
8.00 

13.00 

16.50 
9.50 

140.00 

8.00 
9.50 

14.50 
13.25 

10.00 

52.00 
11 . 50 

___ _,MATERIALS ___ _ 
Type Cost 

Water 1 ac/ft. 11.60 

500 lb. 11-52-0 60.00 

Seed 0.85 lb @ 300 255.00 
Kerb 80.20 

Giberel Li c acid 23.40 

100 lb. N @ .35 35.00 
60 lb. N @ .35 21.00 

Goal 35.70 
Water 3 ac/ft. 34.80 

GROWING PERIOD & LAND PREPARATION COSTS 

Land Rent (net acres) 
Cash Overhead-----

TOTAL PREHARVEST COSTS 

HARVEST 

13 % of preharvest costs & land rent 

_HAND LABOR_ 
Hours Dollars 

6.00 

5 30.00 

12 72.00 

7 42.00 

Custom harvest: cut, pack, 
haul, cool, palletize- and Sell 

600 cartons @ 4.00 per carton 

_COSTS 
Per Acre 

20.00 
34.50 
22.00 
23.00 

16.75 
17.60 
14.50 
11.00 
10. 75 
68.00 
13.00 

251.10 

271.50 
89.70 

140.00 
30.00 
47.40 
9.50 

43.50 
48.25 
21.00 
72.00 
45.70 
76.80 
52.00 
11.50 

958.85 

1209.95 

225.00 
186.54 

1621.49 

2400.00 

------------------------------------------------------------------------------------------------------~---------
TOTAL ALL COSTS 

Cartons 
per 

acre 

* Harvest costs may vary with 

PROFIT OR LOSS PER ACRE 
_____ ,price/ 23 Lb. carton ___ _ 

5.00 6.00 7.00 

400 -1221 -821 -421 
500 -1121 -621 -121 
600 -1021 -421 179 
700 -921 -221 479 
800 -821 -21 779 

the shipper, the field conditions and 

2 

8.00 

-21 
379 
779 

1179 
1579 

the market. 

Break-even 
9.00 $/carton 

379 8.05 
879 7.24 

1379 6.70 
1879 6.32 
2379 6.03 

4021.49 



ASPARAGUS PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operations at custom rates. HanQ labor at $6.00_ per hour ($4.50 plus Social Security, 
unemployment insurance, transportation,_ supervision and fringe benefits) 

Yield--150-30-lb. pyramid crates (4500 lbs/ac.) 8-10 year crop life 

---------------------------------------------~------------------------------------------------------------------

OPERATION 

LAND PREPARATION 
Plow 
Landplane 
Disc 2x 
Border,cross check 

& break borders 
Flood 
Disc 2x 
Laser level 
Fertilize, double spread 
List 
Shape beds 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Transplants and seed 
Move beds 3X 
Cultivate 2x 
Spike 2x 
Fertilize & furrow out 2x 
Lilliston 1x 
Irrigate 8x 
Insect control 6x 

CUSTOM 
RATE 

26.75 
11 . 50 
11.00 

16. 75 

11.00 
70.00 
8.00 

14.00 
8.50 

14.00 
12.25 
9.00 

12.25 
10.50 

8.00 

-~--'MATERIALS, ___ _ 
Type Cost 

Water 1 ac/ft 

500 Lb. 11-52-0 

17,000 plants 

200 lb. N @ .35 

3 ac/f t 
Insecticides 

11.60 

60.00 

1435.00 

70.00 

34.80 
52.00 

_HAND LABOR-
Hours Dot Lars 

6.00 

53 318.00 

6 36.00 

_COST_ 
Per Acre 

26.75 
11.50 
22.00 

16.75 
17.60 

' 22.00 
70.00 
68.00 
14.00 
8.50 

277.10 

1753.00 
42.00 
24.50 
18.00 
94.50 
10.50 
70.80 

100.00 
~---------------------------------------------------------------------------------------------------------------

TOTAL GROWING PERIOD COSTS (FIRST YEAR) 

GROWING PERIOD & LAND PREPARATION COSTS (FIRST YEAR) 
Land Rent (net acres) 
Cash Overhead---- 13 % of preharvest costs & land rent 

TOTAL FIRST YEAR COSTS 

STAND MAINTENENCE (8-10 YEAR LIFE) 
Chop or swath fern 1x 25.00 
Spread fern for burning 
Burn fern 
Flail scalp 
Rotovate-shape beds 1x 
Spike 1x 
Cultivate 2x 
Fertilize 2x 
Water run fertilizer 
Herbicide 2x 
Irrigate 15x 
Insect control 4x 

N/C 
11.00 
20. 75 
9.00 

12.25 
12.25 

10.00 

10.50 

300 lb. N @ .35 105.00 
200 lb. N@ .17 34.00 
diuron/Solicam 87.90 

10 ac/ft 115.00 
Insecticide 32.00 

4 24.00 

10 60.00 

2113.30 

2390 .. 40 
250.00 
343.25 

2983.65 

25.00 
24.00 

11.00 
20. 75 
9.00 

24.50 
129.50 
34.00 

107.90 
175.00 
74.00 

----------------------------------------------------------------------------------------------------------------
TOTAL ANNUAL COSTS 634.65 

----------------------------------------------------------------------------------------------------------------
GROWING PERIOD COSTS 
Land Rent 
Overhead 
Amortization 

15 % land rent and preharvest costs 
14 % of first year costs (excluding land rent & overhead) 

250.00 
132.70 
426.66 

----------------------------------------------------------------------------------------------------------------
TOTAL PREHARVEST COSTS 1444.01 

----------------------------------------------------------------------------------------------------------------
HARVEST COSTS 
Cut;haul, pack, cool, 
palletize and sell 

150 -30# crates @ 23.00 per crate 3450.00 

----------------------------------------------------------------------------------------------------------------
TOTAL ALL COSTS 4894.01 

----------------------------------------------------------------------------------------------------------------
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PROJECTED PROFIT OR LOSS PER ACRE 
price/30# crate Break-even 

22.50 25.00 27.50 30.00 $/carton 
-----------------------------------------------

100 -1494 -1244 -994 -744 37.44 
crates 125 -1507 -1194 -882 -569 34.55 

per 150 -1519 -1144 -769 -394 32.63 
acre 175 -1532 -1094 -657 -219 31.25 

200 -1544 -1044 -544 -44 30.22 

*Harvest cost varies with the field conditions, the shipper and the market value. 

ASPARAGUS CULTURE 1994-1995 

Annual acreage, yield, and value of asparagus in Imperial County, 
CA (1989-1993) 

Year Acres Yield/Acre* Value/Acre 

1993 6,184 141 $4,183 

1992 5,216 124 $3,848 

1991 6,405 102 $3,125 

1990 4,516 143 $5,618 

1989 4,347 128 $4,950 
* 30 lb crates; (Source: I.C. Agricultural Commissioner's Reports). 

-

PLANTING-HARVESTING DATES. Asparagus is a perennial crop. Once established the 
crop may be harvested in the early fall if market conditions warrant, or harvested in late winter 
and early spring. The harvest continues until the price starts to fall and the crop loses quality 
to opening of the tips and toughening of the spears. 

VARIETIES. The main varieties grown are "UC Hybrid 157", "Brock" selections, "Apollo", 
"Atlas", and Hybrid "Ida Lea". 

PLANTING INFORMATION. Asparagus may be established by three methods: direct seeding, 
transplanting, or planting of field~ or greenhouse-grown, one-year-old crowns. Production costs 
presented here were determined based on the use of IO-week-old transplants because this method 
is becoming more popular despite its higher cost. Transplants can be planted anytime during the 
year, but October through March is recommended. Bed width varies from 40-60" depending 
upon grower preference. Plant spacing is usually 12". There are normally 2 rows per 60" bed 
for a population of 17,000-20,000 plants per acre. 

SOILS. Well-drained sandy loams and loams are best for asparagus production. The warmer 
the soil, the earlier the production. For this reason, some fields are located in the warmer zones 
of the valley. Careful attention should be given to field selection because it will be tied up for 
8-10 years. Fields that are known to have bermudagrass or nutsedge problems are poor choices 

(continued page 41) 
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BELL PEPPER CULTURE 1994-1995 

ACREAGE AND YIELD. In 1993, there were roughly 350 acres of bell peppers ("bells") 
grown in Imperial Valley. A good yield of bells is 1000+ cartons per acre. Roughly 75 acres 
of chilis and 25 acres of sweet peppers were also grown in Imperial County in 1993. 

PLANTING DATES. The majority of the bell pepper acreage is planted using greenhouse
grown transplants. Typically, transplants are about 30-45 days old when taken to the field. 
Fields are planted in late January to mid-February in order to harvest between mid-April and 
early June. 

PLANTING INFORMATION. Most bells are grown using drip irrigation and plastic mulch. 
Drip tape is installed on 60-66" beds and a layer of black plastic film is laid over the bed top for 
weed control. Holes (4 inch diameter) are burned into the plastic mulch to allow for 
transplanting. Drip tape is usually buried about six inches deep. 

Transplants are spaced roughly 12" within rows and 11" between rows. In the Coachella Valley, 
some bells are grown early season on a 14" within- and 16" between-row spacing. This 
increased plant spacing allows greater light penetration into the canopy. Increased light 
penetration produces more uniform color development in fruit. 

VARIETIES. "Endra", "Jupiter", "Valiant", "Keystone Resistant Giant (KGR III)", and "Galaxy" 
are commonly grown green bell varieties. Other kinds of sweet peppers that have been grown 
in the desert include: "Mayata" and "Clovis" (reds); and "Long Yellow" and "Matador" (yellows). 
"Jalapeiio M" and hybrid "Mitla" are popular hot jalepeiio-type peppers. 

DRIP IRRIGATION AND FERTILIZER. Some growers apply phosphorous as P20 5 (300 lb 
actual/acre) during the growing season. Some phosphorus may be applied prior to listing. 
Nitrogen (N) rates of up to 1000 lb actual N per acre have also been used. The intent is to keep 
a vigorous, leafy plant canopy that will support high yields and minimize sunburn. Research in 
the San Joaquin Valley by the University of California has shown that pepper yields may be 
reduced when nitrogen fertilizer rates exceed 250 lb actual nitrogen per acre. 

Careful fertilizer monitoring and management should substantially reduce the amount of fertilizer 
needed. There are plant nutrient test meters which may be used on fresh plant sap. As a rule-of
thumb, apply 10-15 lb of actual nitrogen per acre, per week. Contact our office for articles about 
plant sap testing. 

Chlorination and purging driplines with acidifying materials is necessary to keep lines functioning 
properly. White phosphoric acid is often used for both fertilizing and cleaning lines. 

Peppers should never be stressed for water. Any factor causing a reduction in growth rate will 
increase sunburn even on fruit located deep within the leaf canopy. 

(continued page 44) 
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BELL PEPPER PRODUCTION COSTS 1994-1995 

Mechanical operations at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 
============================================================================================================ 
Yield-- 1000 30-lb. cartons 

OPERATION 

MINIMAL LAND PREPARATION 
Cultivate 2x 
Presprinkle 
Irrigation water 
Cultivate 1x 

TOTAL LAND PREPERATIDN 

GROWING PERIOD 
Drip system 
Apply herbicide 
Install plastic mulch 
Methyl bromide hot gas 
Hybrid pepper seed 
Transplanting 
Fertilizer (via drip) 

Drip maintenence 
Irrigate 20x 
Insect control 10x 
Remove drip tape & plastic 
Disc out beds 

TOTAL GROWING PERIOD 

CUSTOM 
RATE 

10.SD 
110.00 

10.50 

12.00 
SS.DD 

8.00 

11.00 

GROWING PERIOD & LAND PREPARATION COSTS 

Green bell types 

---~MATERIALS ___ _ 
Type Cost 

11.60 

Tubbing & filter SOD.DD 
Devrinol 6.30 
Plastic mulch 110.DD 
Methyl bromide 200.DD 
Seed 20M @ 18/M 360.DD 
17 .4 M plants 487.20 
400 lb. N @ .3S 140.DD 
350 lb. phosphorus 91.DD 
chemicals 2S.DD 
Water 4 ac/ft 46.40 
Insecticides 16S.DD 

_ HAND LABOR_ 
Hours Dollars 

20 120.00 

8 48.DD 

60 360.0D 

16 96.DD 

20 120.DD 

Land Rent (net acres) 
Cash Overhead- - 17% of preharvest costs & land rent 

TOTAL PREHARVEST COSTS 

HARVEST 
Pick, haul, pack, cool, 
palletize and sell 

TOTAL ALL COSTS 

Cartons 
per 

acre 

900 
1000 
1100 
1200 
1300 

1000 cartons/acre @ 4.40 per carton 

PROJECTED INCOME ABOVE COSTS (PER ACRE) 
_____ ,price/carton. _____ _ 

6.00 7.00 8.00 

·2SS1 -16S1 -7S1 
·2391 -1391 ·391 
·2231 -1131 ·31 
·2071 -871 329 
·1911 -611 689 

9.00 

149 
609 

1069 
1S29 
1989 

Break-even 
10.00 $/carton 

1049 8.83 
1609 8.39 
2169 8.03 
2729 7.73 
3289 7.47 

* Harvest cost depends upon the shipper, the field condition and the market. 

6 

_COSTS _ 
Per Acre 

21.00 
110.DD 
11.60 
10.SO 

1S3.10 

620.00 
18.30 

16S.DO 
248.00 
360.00 
847.20 
140.00 
91.00 
2S.OO 

142.40 
24S.OO 
120.00 
11.00 

3032.90 

3186.00 

22S.OO 
S79.87 

3990.87 

4400.00 

8390.87 



FRESH MARKET BROCCOLI CULTURE 1994-1995 

Annual acreage, yield, and value of fresh market broccoli in 
Imperial County, CA (1989-1993) 

Acres Yield/Acre* Value/Acre 
Year 

1993 5,389 492 $3,637 

1992 9,070 386 $1,893 

1991 8,764 461 $2,791 

. 1990 10,484 445 $2,197 

1989 11,928 381 $2,023 

* 26 lb cartons; (Source: J.C. Agricultural Commissioner's Reports). 

PLANTING-HARVRSTTNG DATES. Broccoli is planted beginning early September and 
continues through early December. Harvesting begins early December and most plantings are 
through by mid-March. Late plantings (maturing in April) tend to produce short plants with a 
purplish cast and irregular sized beads if the weather is hot. Sometimes early plantings develop 
"brown bead", a physiological disorder thought to be related to lack of calcium uptake and 
excessive heat during head formation. 

VARIETIES. Some of the major varieties grown in the Southwest are "Arcaclia'', "Captain'', 
11Patriof1

, 
11Galleonu, 11 Sultan 11

, 
11Pirate 11, 11Emperor11

, 
11 Green Belt", 11Everest", 11Marathonn, 

"Galaxy", "Ninja", "Packman" and "Major". These varieties are all hybrids. 

Almost any commercial broccoli variety will produce a crop when planted between late August 
and mid November. However, many varieties are best adapted to early, mid, or late season 
planting slots. The highest yield and most desirable head quality will be achieved by selecting 
the proper variety for a given planting date. 

The ideal broccoli head has a compact, dome-shape and has small to medium, uniform beads. 
The dome shape is preferred because rain water or dew will run off the heads. Standing water 
is conducive to fungal and bacterial growth. The ideal stem is smooth with relatively few leaves. 
Removing leaves results in stem scars when stripping off leaves during packing. Heads should 
mature uniformly, allowing for once-over harvesting. However, most fields are harvested twice. 
Heads may be dark green or have a purplish cast. Either color is acceptable. However, mixtures 
of green and purple detract from the appearance of a packed carton. 

(continued page 45) 
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FRESH MARKET BROCCOLI PRODUCTION COSTS 1994-1995 

====================================================================================================== 
Mechanical operations at custom rates. Hand labor at $6.00 .per hour ($4.50 plus Social Security, 

unemployment insurance, transportation, supervision and fringe benefits) 

Yield--500 26-lb. cartons 

OPERATION 

LAND PREPARATION 
Stubble disc 
Subsoil 
Disc 2x 
Landplane 2x 
Border,cross check 

& break borders 
Flood 
Wil-Rich chisel plow 
Disc 1X 
Triplane 1x 
Ferti ti ze 
List 

CUSTOM 
RATE 

20.00 
34.50 
11.00 
11 .50 

16. 75 

14.50 
11.00 
10. 75 
7.00 

13.00 

85-110 days to maturity. 

---~MATERIALS ___ _ 
Type Cost 

Water 1 ac/ft 11.60 

500 lb. 11 ·52·0 60.00 

Field packed 

_ HAND LABOR-
Hours Dollars 

6.00 

_COST _ 
Per acre 

20.00 
34.50 
22.00 
23.00 

16. 75 
17.60 
14.50 
11.00 
10. 75 
67.00 
13.00 

--------------------~--------------------------------------------------------------------------------------------
TOTAL LAND PREPARATION 

GROWING PERIOD 
Precision plant 
Sprinkler irrigate 
Spray herbicide 
Thin 
Cultivate 1x 
Fertilize & furrow out 1x 
Water-run fertilizer 
Hand weed 
Irrigate Bx 
Insect control 4x 
Preplant whitefly control 
Disease control 2x 
Chop stalks 

16.50 
140.00 

9.50 

11.25 
10.00 

8.00 
10.00 
8.50 

11.50 

TOTAL GROWING PERIOD COSTS 

GROWING PERIOD & LAND PREPARATION COSTS 

Hybrid seed 50M 110.00 

Dacthal 39.20 

80 lb. N @ .35 28.00 
40 lb. N @ .35 14.00 

3 1/2 ac/ft 34.50 
Insecticides 27.50 
Admire@ 16 oz. 75.00 
Fungicide 45.00 

land Rent (net acres) 
Cash Overhead---- 12 % of preharvest costs & land rent 

TOTAL PREHARVEST COSTS 

HARVEST COST · FIELD PACK 
Custom harvest, pack, haul, 
cool, palletize and sell 

TOTAL ALL COSTS 

500 

PROJECTED 

5.00 

26 lb cartons @ 

PROFIT OR LOSS PER ACRE 
price/carton 

6.00 7.00 

4.00 /carton 

8 

4 
8 

8.00 9.00 

48.00 

24.00 
48.00 

Break-even 
$/carton 

---------------------------------------------------------------
300 -1073 -773 ·473 · 173 127 8.58 

Cartons 400 -973 ·573 · 173 227 627 7.43 
per 500 -873 -373 127 627 1127 6.75 

acre 600 ·773 -173 427 1027 1627 6.29 
700 ·673 27 727 1427 2127 5.96 

8 

250.10 

126.50 
140.00 
48.70 
48.00 
11.25 
38.00 
14.00 
24.00 
82.50 
59.50 
85.00 
62.00 
11 . 50 

750.95 

1001.05 
225.00 
147 .13 

1373.18 

2000.00 

3373.18 



CABBAGE CULTURE 1994-1995 

Annual acreage, yield, and value of fresh market cabbage in 
Imperial County, CA (1989-1993) 

Year Acres Yield/Acre* Value/Acre 

1993 895 622 $3,297 

1992 1,217 560 $2,733 

1991 1,141 423 $1,500 

1990 862 712 $5,726 

1989 895 619 $2,286 
*50 lb cartons (Source: I.E. Agncultural Comm1ss1oner's Reports). 

PLANTING-HARVESTING DATES. Cabbage is planted from mid-September through 
October. Harvesting begins in December and continues through February. The demand for local 
cabbage depends upon the availability of the cabbage harvest in coastal California am.I Texas. 

The average yield varies according to market price, but may reach 1000 cartons per acre. 
Normally, yields reflect market demand rather than actual yield. If prices are too low, much of 
the harvestable crop remains in the field. 

Oversupply from competing markets depresses price rapidly to the point where harvesting is 
impractical. A shortage in the cabbage supply, however, can create windfall profits. Cabbage 
is a very high risk crop! 

Some cabbage is grown under contract with fast food outlets and coleslaw manufacturers. 

VARIETIES. The standard green hybrid varieties are "Headstart", "Grenadier", "Charmant", and 
"Grandslam". "Ruby ball'', "Primera", "Sombrero" and "Red Rookie" are frequently used red 
hybrids varieties. Open pollinated "Red Meteor" is an alternate choice. 

PLANTING IFORMATION. Double seedlines on 42" beds are used for cabbage production. 
The seed is normally planted with a precision planter at 2-3" within-row spacing, at a depth of 
1;4" or less. Seedlines are usually 13" apart. 

When seeds are placed 2" apart within rows, on 2 seedlines per 42" bed, roughly 156 thousand 
seeds are required per acre. When plants develop 2-3 true leaves, seedlings are thinned to 12-14" 
within rows. 

Sprinkler irrigation is used to germinate the crop. Once the seedlings have 

(continued page 48) 
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CABBAGE PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operation at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield--500 cartons per acre 50 lbs. per carton 100-120 days to maturity. Hybrid variety 

OPERATION 

LAND PREPARATION 
Stubble disc 
Subsoil 
Disc 2x 
Landplane 2x 
Border, cross check 

& break borders 
Flood 
Fertilize (double spread) 
\Jil-Rich chisel plow 
Disc 1x 
Triplane 1x 
List 42 11 beds 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Precision plant 
Spray herbicide 
Sprinkler irrigate 
Thin 
Cultivate 3x 
Spike 2x 
Fertilize & furrow out 2x 
Water-run fertilizer 
Hand weed 1x 
Irrigate 6x 

CUSTOM 
RATE 

20.00 
34.50 
11.00 
11.50 

16. 75 

8.00 
14.50 
11.00 
10. 75 
13.00 

16.50 
9.50 

140.00 

12.25 
9.00 

12.25 

Gated pipe 52.00 
Insect control 7x 8.00 
Preplant whitefly control 10.00 
Disease control 2x 8.50 
Stubble disc 1x 20.00 

TOTAL GROWING PERIOD 

GROWING PERIOD & LAND PREPARATION COSTS 

---~MATERIALS ___ _ 
Type Cost 

Yater 1 ac/f t 11.60 
500 lb. 11·52-0 60.00 

Seed @ 311 spacing 150.00 
Dacthal 39.20 

120 lb. N @ .35 42.00 
60 lb. N @ .35 21.00 

Yater 3 ac./ft 34.80 

Insecticides 104.50 
Admire @ 16 oz. 75.00 
Fungicides 49.50 

_HAND LABOR_ 
Hours Dal Lars 

6.00 

10 60.00 

12 72.00 
7 42.00 

Land Rent (net acres) 
Cash Overhead----- 13 % of preharvest costs & land rent 

TOTAL PREHARVEST COSTS 

HARVEST COSTS 
Custom harvest: cut, pack, haul 
cool, palletize and sell 

TOTAL ALL COSTS 

@ w 
.. 

. 

-

Cartons 
per 

acre 

400 
500 
600 
700 
800 

500 cartons @ 3.60 /ctn. 

PROJECTED PROFIT OR LOSS PER ACRE 
_____ price/ 50 lb. carton ___ _ 

4.00 5.00 6.00 7.00 
Break-even 

8.00 $/carton 
-----------------------·--------------------------------- -

-1610 -1210 -810 -410 -10 8.02 
-1570 -1070 ·570 ·70 430 7.14 
-1530 -930 -330 270 870 6.55 
-1490 -790 -90 610 1310 6.13 
-1450 ·650 150 950 1750 5.81 

10 

_COST_ 
Per acre 

20.00 
34.50 
22.00 
23.00 

16.75 
17.60 
68.00 
14.50 
11.00 
10.75 
13.00 

251.10 

166.50 
48.70 

140.00 
60.00 
36. 75 
18.00 
66.50 
21.00 
72.00 
76.80 
52.00 

160.50 
85.00 
66.50 
20.00 

1090.25 

1341.35 
225.00 
203.63 

1769.98 

1800.00 

3569.98 



, FALL CANTALOUPE CULTURE 1994-1995 

Annual acreage, yield, and value of fall cantaloupe in 
Imperial County, CA (1989-1993) 

Year Acres Yield/Acre Value/Acre 

1993 695 343 $3,509 

1992 0 0 $0 

1991 7,771 20 $135 

1990 10,331 227 $1,591 

1989 9,559 331 $2,328 
*38 lb cartons; (Source: LC Agncultural Comm1sswner's Reports) 

NOTE: The silverleaf whitefly has had a major affect on yield of fall cantaloupe crops since 
199 L There is no cost effective control for silverleaf whitefly on fall melons at this time, For 
this reason, planting a fall cantaloupe crop is not advisable, 

PLANTING-HARVESTING DATES. The fall crop is generally planted from mid-July through 
mid-August for harvest in mid-October until the first frost. 

VARIETIES. "Topmark" is a popular open pollinated variety, "Primo", "Hy Mark", "Goldrush", 
"Topscore", "Easyrider", "Mission", "Highline", and "Laredo" are hybrid varieties which are 
commonly used. 

PLANTING INFORMATION. The melons are direct seeded on alternate N-S oriented 40-42" 
flat beds to minimize excessive heat to the seedlines. Later the off beds are split and the planted 
beds are reformed to a full 80-84" bed, 

Fall planted melons emerge rapidly after the initial irrigation, When the plants have 3-4 true 
leaves, they are thinned to 5-7" within-row. 

SOILS. Well-drained, medium-textured soils are preferred. Normally cantaloupes do not grow 
well on sandy soils. Cantaloupes are moderately salt tolerant. 

IRRIGATION. After planting, water is "subbed" (moved by capillary action) past the seedline. 
Sprinkler irrigation is occasionally used to germinate the crop at a cost of $120-140/acre. 

Alternate furrow irrigation may be used to reduce root zone saturation and alleviate the onset of 
sudden wilt (Pythium spp.) 

(continued page 49) 
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FALL CANTALOUPE PRODUCTION COSTS 1994-1995 

=============================================================================================================== 
Mechanical operations at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yietd--350 cartons per acre. 85-90 days to maturity. Fall crop Topmark type 

OPERATION 

LAND PREPARATION 
Stubble disc 1x 
Big Ox 
Disc 2x 
Landplane 2x 
Border, cross check 

& break borders 
Flood 
Fertilize 
Disc 2x 
Triplane 
List flat beds 

CUSTOM 
RATE 

20.00 
20.75 
11.00 
11.50 

16.75 

6.00 
11.00 
10.75 
13.00 

TOTAL LAND PREPARATION COSTS 

GROWING PERIOD 
Plant & shape 
Spray herbicide 
Thin 
Cultivate and 

reshape 2x 
Fertilize & furrow 

out 1x 
Pol L ination 
Hand weed 1x 
Irrigate 3x 
Water run fertilizer 
Insect control 14x 
Disease control 1x 
Disc out beds 

TOTAL GROWING PERIOD 

12.00 
9.50 

14.50 

12.25 

10.00 
8.00 

10.50 

GROWING PERIOD & LAND PREPARATION COSTS 

____ MATERIALS ___ _ 
Type 

Water 1 ac/ft 
300 lb. 11-52·0 

Seed @ 6 inches 
Prefar 

60 lb. N @.35 
Hives 1 1/2 @ 19 

Water 2 ac/ft 
60 lb. N @ .35 
Insecticides 
Fungicides 

Cost 

11.60 
36.00 

400.00 
57.75 

21.00 
28.50 

23.20 
21.00 

250.00 
17.00 

_HAND LABOR _ 
Hours Dol tars 

6.00 

5 30.00 

6 36.00 
8 48.00 

Land Rent (net acres) 
Cash Overhead------ 13 % of preharvest costs & land rent 

TOTAL PREHARVEST COSTS 

HARVEST (Field pack) 
Pick, pack, haul, cool, 
palletize and sell 

TOTAL ALL COSTS 

Cartons 
per 

acre 

@ -
. 

200 
300 
400 
500 
600 

400 cartons @ 3.15 per carton 

PROJECTED PROFIT OR LOSS PER ACRE 
_____ price/carton _____ _ 

6.00 7.00 8.00 

-1166 -966 ·766 
-881 ·581 ·281 
-596 · 196 204 
-311 189 689 
-26 574 1174 

12 

9.00 

-566 
19 

604 
1189 
1774 

Break-even 
10.00 $/carton 

-366 11.83 
319 8.94 

1004 7.49 
1689 6.62 
2374 6.04 

_COST_ 
Per acre 

20.00 
20. 75 
22.00 
23.00 

16. 75 
17.60 
42.00 
22.00 
10. 75 
13.00 

207.85 

412.00 
67.25 
30.00 

29.00 

33.25 
28.50 
36.00 
71.20 
21.00 

390.00 
25.00 
10.50 

1153.70 

1361.55 
175.00 
199.75 

1736.30 

1260.00 

2996.30 



MID-BED TRENCH SPRING CANTALOUPE CULTURE 1994-1995 

Annual acreage, yield, and value of mid-bed trench, spring caltaloupe 
in Imperial County, CA (1989-1993) 

Year Acres Yield/Acre* Value/Acre 

1993 13,160 631 $4,306.00 

1992 12,667 497 $2,488.00 

1991 23,273 211 $2,075.00 

1990 24,821 198 $1,841.00 

1989 21,303 507 $2,197.00 

* 38lb cartons; (Source: J.C. Agncultural Commzsszoner's Report) 

PLANTING-HARVESTING DATES. Cantaloupes are planted from early January throughmid
March. The mid-bed trench method is used for roughly 30% of the acreage. Plastic mulch 
allows greater protection against freezing, and bird damage. It also provides an impassable 
physical barrier to insects (e.g., aphids which can vector melon viruses). Harvesting begins in 
May and continues through early July. 

VARIETIES. Nearly all of the acreage is planted to hybrid varieties such as "Primo", 
"Topscore", "Easyrider", 11 Aragon1

', "Laredo", "Laguna", "Caravelle11
, "Cruiser", 11Goldrush11

, 
11lron 

Horse", and "Highline." 

Open pollinated varieties (i.e. Topmark) sell for one-tenth the cost of most hybrids. However, 
hybrids are often used due to earlier harvesting and higher yield potential. 

PLANTING INFORMATION. The mid-bed trench system involves the use of a bed shaper 
to produce a trench or groove in the center of an 80" wide bed. The shape of the trench varies 
from grower to grower, but normally they are 6-10" wide at the bottom, 20" wide at the top, and 
12" deep. Trenches are seeded at the bottom using either a random flow planter or an air-type, 
vacuum precision planter. Pre-emergence herbicide is sprayed in the trench. A tractor-mounted, 
plastic-mulch laying machine is used to stretch a 40" wide sheet of 1-1 Y2 mm plastic sheet over 
the trench and to secure the edges with soil. 

UC research has shown that E-W oriented beds have better germination and early growth as 
compared to beds with N-S orientation. An additional observation was that seeds sown on the 
north side of the trench (up off the bottom of the trench) grew more rapidly. 

(continued page 52) 
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MID-BED TRENCH CANTALOUPE PRODUCTION COSTS 1994-1995 

============================================================================================================== 
Mechanical operations at custom rates. Hand Labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield--350 cartons per acre. 120 days to maturity. Hybrid variety 

OPERATION 

LAND PREPARATION 
Stubble disc 1x 
Big Ox 
Disc 2x 
Spread fertilizer 
List beds 
Shape beds 
Sprinkle beds 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Shape beds and plant 
Spray herbicide 
Lay plastic mulch 
Ventilate plastic 
Remove plastic 
Dispose of plastic 
Thin 
Work bed top 
Cultivate 2x 
Spike 2x 
inject fertilizer 
Furrow out 
Hand weed 1x 
Pollination 
Irrigate 5x 
Water run fertilizer 
Insect control 3x 
Disease control 1x 
Disc out beds 

CUSTOM 
RATE 

20.00 
20. 75 
11.00 
7.00 

20.00 
12.50 

120.00 

18.50 
9.50 

55.00 

7.00 

12.25 
12.75 
10.00 
11. 75 
8.00 

8.00 
8.50 

11.50 

____ MATERIALS. ___ _ 
Type Cost 

500 Lb. 11-52-0 60.00 

Hybrid seed 20M 175.00 
Prefar 11.55 
Plastic mulch 82.00 

80 Lb. N @ .35 28.00 

1 1/2 hives @ $19/hive 
Water 3 3/4 ac/ft 43.50 
40 lb. N @ .35 14.00 
Insecticides 31.00 
Fungicides 20.00 

_HAND LABOR_ 
Hours Dal Lars 

2 12.00 
3 18.00 

6 36.00 

6 36.00 

8 48.00 

_COST_ 
Per acre 

20.00 
20. 75 
22.00 
67.00 
20.00 
12.50 

120.00 

282.25 

193.50 
21.05 

137.00 
12.00 
18.00 
7.00 

36.00 
12.25 
25.50 
20.00 
39. 75 
8.00 

36.00 
28.50 
91.50 
14.00 
55.00 
28.50 
11.50 

-------------------------- --------------------------------------------------------------------------------------
TOTAL GROWING PERIOD 

GROWING PERIOD & LAND PREPARATION COSTS 
Land Rent (net acres) 
Cash overhead------ 13 % of preharvest costs & land rent 

795 .05 

1077.30 
200.00 
166.05 

----------------------------------------------------------------------------------------------------------------
TOTAL PREHARVEST COSTS 1443.35 

--------------------------------------------------------------------------------------------------------------
HARVEST (field pack) 
Pick, pack, haul, cool, 
palletize and sell 

350 cartons @ 3.15 per carton 1102.50 

----------------------------------------------------------------------------------------------------------------
TOTAL ALL COSTS 2545.85 

----------------------------------------------------------------------------------------------------------------

Cartons 
per 

acre 

*_Harvest cost may vary with 

PROJECTED PROFIT OR LOSS PER ACRE 
____ ,price/carton ___ _ 

5.00 6.00 7.00 8.00 

200 -1073 -873 -673 -473 
250 -981 -731 -481 -231 
300 -888 -588 -288 12 
350 -796 -446 -96 254 
400 -703 -303 97 497 

Break-even 
9.00 $/carton 

-273 10.37 
19 8.92 

312 7.96 
604 7.27 
897 6.76 

the shipper, the field conditions and the market value-
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SLANT-BED SPRING CANTALOUPE CULTURE 1994-1995 

Annual acreage, yield, and value of slant-bed spring cantaloupe in 
Imperial County, CA (1989-1993) 

Year Acres Yield/Acre* Value/Acre 

1993 13,160 631 $4,306 

1992 12,677 497 $2,488 

1991 23,273 211 $2,075 

1990 24,821 198 $1,841 

1989 21,303 507 $2,197 
* 38 lb cartons; (Source: LC. Agr1cultural Comrmss1oner's Report) 

PLANTING-HARVESTING DATES. Spring cantaloupes are planted from early January 
through mid-March. Slant beds are used for roughly 70 percent of the acreage. Harvesting 
begins in May and continues through early July. 

VARIETIES. Nearly all of the acreage is planted to hybrid varieties such as "Primo'', 
11Goldrush11

, 
11 Cruiser'1, 11 Iron Horse11

, 
11Topscore", "Easyrider", 11 Aragon 11

, "Laredo 11
, "Mission", 

"Laguna", "Caravel", "HyMark" and "Highline". 

Open pollinated varieties (i.e., Topmark) sell for roughly 10 times less than most hybrids. 
However, hybrids are often used due to earliness and higher yield potential. 

PLANTING INFORMATION. Slant-bed or "Yuma-bed" culture was developed to orient the 
south face of the bed toward the winter sun. The sun's rays strike the soil surface at a nearly 
perpendicular angle, converting light energy into heat. Flatter beds reflect a greater portion of 
the incoming radiation and are therefore cooler. Maximum bed heating is achieved when the bed 
angle is roughly 35-37 degrees from horizontal. 

Seed is planted Yi'' deep on 80" beds. Custom-built, slant-bed planters using random flow 
seeding units are common. Air planters may be used for precision planting. Seed lines are 
located midway up the slope. Care must be taken to locate the correct seed line position as the 
beds will be reworked and reformed during the season. Forming a bed with a depression at the 
crown will increase the incidence of fruit and root rotting fungi. 

After the melons are thinned to approximately 12" in-row, the beds are worked to relocate the 
seed line. Soil is shaved off the top of the beds and into the furrow. After several passes with 
small tractor-mounted discs, the field is virtually flat with seed lines 80" apart. Sidedress fertilizer 
is applied and new furrows are made for irrigation. 

(continued page 55) 
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SLANT BED SPRING CANTALOUPE PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operations at custom rates. Hand tabor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield--350 cartons per acre. 120 days to maturity. Hybrid variety 

OPERATION 

LAND PREPARATION 
Stubble disc 1x 
Disc 2x 
Spread fertilizer 
List beds 
Rerun beds 2x 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Shape beds and plant 
Spray herbicide 
Back fill furrow 
Thin 
Move bed top 1st time 
Cultivate/move beds 3x 
Center beds 
Work bed tops 
Spike 2x 
Sidedress fertilizer 
Furro~ out 
Hand weed 1x 
Layby herbicide 
Pollination 
Irrigate 5x 
Water run fertilizer 
Insect control 3x 
Disease control 1x 
Disc out beds 

TOTAL GROWING PERIOD 

CUSTOM 
RATE 

2D.OO 
11.00 
7.00 

20.00 
12.50 

18.50 
9.50 

10.00 

17. 75 
14.50 
15.25 
12. 75 
9.00 

11. 75 
8.00 

12.00 

8.00 
8.50 

11.50 

___ _,MATERIALS. ___ _ 
Type 

500 lb. 11-52-0 

Hybrid seed 20M 
Pref ar 

80 lb. N @ .35 

Treflan 
1 1/2 hives @ $19/hive 
Water 3 3/4 ac/ft 
40 lb. N @ .35 
Insecticides 
Fungicides 

Cost 

60.00 

175.00 
11.55 

28.00 

3.50 

43.50 
14.00 
31.00 
20.00 

_HAND LABOR_ 
Hours Dollars 

6 36.00 

6 36.00 

8 48.00 

GROWING PERIOD & LAND PREPARATION COSTS 
land Rent (net acres) 
Cash Overhead------

TOTAL PREHARVEST COSTS 

HARVEST (field pack) 
Pick, pack, haul, cool, 
palletize and sell 

TOTAL ALL COSTS 

cartons 
per 

acre 

13 % of preharvest costs & land rent 

350 cartons @ 3.15 per carton 

PROJECTED PROFIT OR LOSS PER ACRE 
price/carton Break-even 

dollars/ 
5.00 6.00 7.00 8.00 9.00 carton 

---------------------------------------------
200 -817 -617 -417 -217 -17 9.08 
250 -724 -474 -224 26 276 7.90 
300 -632 -332 -32 268 568 7.11 
350 -539 -189 161 511 861 6.54 
400 -447 -47 353 753 1153 6.12 
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_COST 
Per acre 

20.00 
22.00 
67.00 
20.00 
25.00 

154.00 

193.50 
21.05 
10.00 
36.00 
17.75 
43.50 
15.25 
12. 75 
18.00 
39. 75 

8.00 
36.00 
15.50 
28.50 
91.50 
14.00 
55.00 
28.50 
11.50 

696.05 

850.05 
200.00 
136.51 

1186.56 

1102.50 

2289.06 



CAULIFLOWER CULTURE 1994-1995 

Annual acreage, yield, and value of fresh market cauliflower in 
Imperial County, CA (1989-1993) 

Year Acres Yield/Acre* Value/Acre 

1993 4,167 468 $3,924 

1992 7,253 380 $2,236 

1991 8,399 405 $3,012 

1990 8,683 456 $2,478 

1989 8,761 375 $2,707 

* 23 lb cartons; (Source: I.C. Agricultural Commissioner's Reports) 

PLANTING-HARVESTING DATES. Planting starts in August and continues through early 
December (transplants). Cauliflower is usually grown single sccdlinc, 42" beds. Transplants may 
be grown as greenhouse plugs or field-grown, bare-root seedlings. Several companies will custom 

. install transplants. The transplant machines place seedlings into pre-moistened beds. Sprinklers 
are started as soon as the machines move to an adjacent area. Early season transplants are 
subject to "melting" by the fungus Pythium aphanidermatum. A chemical drench at transplanting 
alleviates the problem. 

Natural seed is planted 2-3 inches apart at a 1/s" depth using a precision planter such as a Stanhay 
or one of the various air planters. Seedlings are thinned to 12-18 inches between plants. Some 
late-season varieties are grown on double seed line, 40-42" beds. Check with your seed dealer 
for recommendations. 

The major competing areas for winter cauliflower production are western Arizona, coastal 
California, and Texas. 

VARIETIES. Several cauliflower ("flower") varieties are needed to produce a continuous supply 
throughout the season. Commonly used varieties include: "Snow Crown", "Candid Charm", 
"Rushmore11

, 
11Ravella11

, 
11 lncline 11

, "McKinley", 11 Cumberland11
, 

11 Yukon 11
, 

11WhiteMagic11
, "White 

Passion", "Batsman",- 11 Minuteman11
, "Snow Grace", "Mystique", "Starbrite Y 11

, "lgloou and 
11 Serrano. 11 

Seed is priced per units of one thousand.. At a 3" spacing, one would need approximately 50 
thousand seeds per acre {M's). Price per acre will vary greatly depending upon variety. Open 
pollinated varieties (OP's) are less expensive than hybrid varieties. However, OP's often lack 
uniformity of maturity during the harvest season. 

(continued page 58) 
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CAULIFLOWER PRODUCTION COSTS 1994-1995 

============================================================================================================== 
Mechanical operations at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 

unemployment insurance, transportation, supervision and fringe benefits) 

Yield--500 23-lb. cartons Direct seeded 

CUSTOM ____ ,MATERIALS ___ _ 
OPERATION 

LAND PREPARATION 
Stubble disc 
Subsoil 
Disc 2x 
Landplane 2x 
Border,cross check 

& break borders 
Flood 
Wit-Rich chisel plow 
Disc 1x 
Triplane 1x 
Fertilize (double spread) 
List 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Precision plant 
Apply herbicide 
Sprinkler Irrigate 
Thin 
Cultivate 3x 
Spike 2x 
Fertilize & furrow out 2x 
Water-run fertilizer 2x 
Hand weed 
Irrigate Bx 
Gated pipe 
Insect control 5x 
Disease control Sx 
Chop residue 

RATE Type 

20.00 
34.50 
11.00 
11.50 

15.00 

14.50 
11.00 
10.75 

Water 1 ac/ft. 

7.00 500# .. 11-52-0 
13.00 

16.50 Hybrid seed 
9.50 Dacthal 

140.00 

12.25 
9.00 

12.25 150 lb N @ .35 
40 lb N @ .35 

4 ac/ft 
52.00 
8.00 Insecticides 
8.50 Fungicide 

11.50 

TOTAL GROWING PERIOD COSTS 

GROWING PERIOO & LANO PREPARATION COSTS 
Land Rent (net acres) 

Cost 

11.60 

67.75 

170.00 
39.20 

52.50 
14.00 

46.40 

46. 75 
20.50 

Cash Overhead---- 13 % of preharvest costs & land rent 

TOTAL PREHARVEST COSTS 

HARVEST (Field pack) 
Custom harvest, pack, haul and 
sell (extra services not included) 

TOTAL ALL COSTS 

500 -23 lb. cartons @ 4.20 /carton 

_HAND LABOR- -
Hours Dal Lars 

6.00 

10 60.00 

4 24.00 
8 48.00 

PROJECTED PROFIT OR LOSS PER ACRE 

@ -

---

Cartons 
per 

acre 

300 
400 
500 
600 
700 

price/carton 
Break-even 

6.00 7.00 8.00 9.00 10.00 $/carton 
---------------------------------------------------------

-1035 ·735 ·435 -135 165 9.45 
-855 ·455 -55 345 745 8.14 
-675 -175 325 825 1325 7.35 
-495 105 705 1305 1905 6.82 
-315 385 1085 1785 2485 6.45 
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_COST_ 
Per Acre 

20.00 
34.50 
22.00 
23.00 

15.00 
17.60 
14.50 
11.00 
10.75 
74.75 
13.00 

256.10 

186.50 
48.70 

140.00 
60.00 
36.75 
18.00 
77.00 
14.00 
24.00 
94.40 
52.00 
86.75 
63.00 
11.50 

912.60 

1168.70 
225.00 
181.18 

1574.88 

2100.00 

3674.88 



CARROT CULTURE 1994-1995 

Annual acreage, yield, and value of fresh market carrots in 
Imperial County, CA (1989-1993) 

Year Acres Yield/Acre* Value/Acre 

1993 14,811 956 $6,459 

1992 15,233 815 $4,686 

1991 9,959 726 $5,275 

1990 12,682 705 $4,337 

1989 12,661 707 $4,534 
*50 lb master poly sacks conta1n1ng cello packs; (Source: LC. Commissioner's Reports) 

PLANTING-HARVESTING DATES. Early maturing carrots are planted in early September. 
Later maturing carrots are planted in October and early November. Most of the carrots grown 
locally are shipped to Bakersfield for packing. Harvesting starts in December and mns through 
June. 

Florida, Texas and Arizona provide the most market competition in our shipping season. 

VARIETIES. Hybrid varieties tend to produce higher yields, greater uniformity of size, and 
develop more intense internal orange color. Hybrid varieties of carrots are very popular: 
11Legend","Caro Pak", "Avenger", 11 Dominator", "Six Pak II11

, 
11 Apache 11

, "Navajo","Six Pence 11
, 

11 Cheyenne", 11Choctaw", 11 Comanche11
, "Flame", "Blaze11, 11Caro Pride", and 11Neptune11

• 
11 Long 

Imperator 58" is the standard open pollinated variety grown. 

PLANTING INFORMATION. Carrots are normally planted six seed lines per 42" bed. Three 
rows are placed on each bed shoulder. Rows are usually 1 Y2" apart. Natural and pelleted seed 
are both used. For natural seed, most growers use converted Planet Jr. planters having random 
flow distribution of seed drop. Stanhay planters with split shoes have been used for precision 
planting. 

Seed is placed in a shallow groove and not covered. Enough sandy soil will cave into the groove 
to place the seed at the proper depth. 

Carrots are sown at a rate of 1,000,000 viable (i.e., live) seeds per acre. Germination usually 
runs 80% and seed counts may be 175,000 to 400,000 per pound. The seeding rate per acre is 
calculated accordingly. 

SOILS. Carrots have been grown on many of the soil types in the low desert. However, best 
root development is obtained with the lighter, sandy textured soils. Carrots should not be grown 

·Q·~-.-~~.--, /-~ - -~- ~-;_~~-
-II'---,: -

(continued page 60) 
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CELLO CARROT PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operations at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, and transportation, supervision and fringe benefits). 

Yield--850 50-lb. Master poly containers 

OPERATION 

LAND PREPARATION 
Stubble disc 1x 
Subsoil 
Disc 2x 
Landplane 2x 
Border, cross check 

& break borders 
Flood 2x 
Nematode control water run 
Wil-Rich chisel plow 
Disc 1x 
Triplane 1x 
Fertilize (double spread) 
List 42 11 beds 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Incorporate herbicide 
Plant 
Sprinkler irrigate 
Cultivate 2x 
Spike 2x 
Fertilize & furrow 

out 2x 
Layby herbicide 
Water run fertilizer 
Irrigation 6X 
Insect contrtil 2x 

GROWING PERIOD 

CUSTOM 
RATE 

20.00 
34.50 
11.DD 
11.50 

16. 75 

14.50 
11.0D 
10. 75 
8.00 

13.00 

24.25 
15.00 

150.00 
12.25 
9.00 

12.25 
10.00 

8.00 

GROWING PERIOD & LAND PREPARATION COSTS 

,,.----·MATERIALS ___ _ 
Type Cost 

Water 2 ac/f t 
metam sodium 

500 lb. @ 0-45-0 

triflural in 
Hybrid seed 1DDDM 

150 lb. N @ .35 
l inuron 
50 lb. N @ .35 
Water 3 3/4 ac/ft 
Insecticide 

23.20 
190.DD 

56.25 

2.80 
200.00 

52.50 
9.15 

17.50 
43.50 
44.00 

Land Rent (net acres) 
Cash Overhead----- 12 % of harvest costs and land rent 

TOTAL PREHARVEST COSTS 

HARVEST COSTS 

_HAND LABOR_ 
Hours Dol Lars 

2 12.DD 

9 54.0D 

Harvest by machine, haul to 
Bakersfield, cool, pack and sell 

850 -50 lb. sacks @ 3.65 /sack (contract rate) 

TOTAL ALL COSTS 

poly sacks 
per 

acre 

700 
750 
800 
850 
900 

(Packout 85% Cellos & 15 % Jumbos) 

PROJECTED PROFIT OR LOSS PER ACRE 
rice/master poly sack 

4.50 5.00 5.50 6.00 6.50 
------------------------------------------

-970 -620 -270 80 430 
-928 -553 -178 197 572 
-885 -485 -85 315 715 
-843 -418 7 432 857 
-800 -350 100 550 1000 
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Break-even 
$/sack 

5.89 
5. 74 
5.61 
5.49 
5.39 

_COSTS_ 
Per Acre 

20.00 
34.50 
22.DD 
23.DD 

16. 75 
47.20 

190.DD 
14.50 
11.DD 
10. 75 
64.25 
13.00 

466.95 

27.05 
215.0D 
150.DD 
24.50 
18.DD 

77.DD 
19.15 
17.50 
97.50 
60.00 

705.70 

1172.65 
225.00 
167. 72 

1565.37 

3102.50 

4667.87 



LEAF LETTUCE CULTURE 1994-1995 

Annual acreage, yield, and value of leaf lettuce in Imperial County, 
CA (1989-1993) 

Year Acres Yield/Acre* Value/Acre 

1993 3,882 733 $6,758 

1992 5,864 671 $2,328 

1991 3,892 695 $4,065 

1990 4,241 607 $3,432 

1989 3,073 510 $4,082 
*25 lb cartons (leaf and butter), 40 lb cartons (romaine) 
(Source: I.C. Agricultural Commissioner's Report) 

YIELDS. The term "leaf lettuce" includes greenleaf, redleaf, butter, and romaine (cos) types. 
Some lettuce growers plant endive, escarole, nappa and bok choy along with leaf lettuce. Each 
type has a different yield potential, but yields of 500-1300 cartons per acre are normal. 

VARIETIES. The standard grccnlcaf lettuce varieties arc "Royal Green", "Hacienda", 
"Genecorp Green", "Waldman's Green", and "Two Star"; redleafvarieties are "Prizehead'', "Deep 
Red'', "Big Red", and "Western Red"; butterhead varieties are "Dark Green Boston'', 
11Esmeralda11

, 
11 Varient 11

, "Cortez 11
, and 11Encore 11

; romaine varieties are "Paris Island Cos 11
, and 

"Green Towers". 

PLANTING INFORMATION. Some growers plant September 15 - December 5, while others 
concentrate mostly on October plantings. The crop is harvested December, January and February. 
The seed is normally planted at a 2-3" spacing within-rows, using pelleted seed and a precision 
planter on 42" double-seedline beds. At a 2" spacing 157,000 (157 M) seeds will be needed. 
Seed is planted \4" deep or less and sprinkler irrigated to emergence. After emergence, the field 
is converted to furrow irrigation. Plants are thinned to 6-10" within-row depending upon variety. 

The weather may still be relatively warm during early October. Leaf lettuce varieties are subject 
to thermodormancy problems under these conditions. Primed seed should be used to avoid the 
problem or the initial irrigation should be started late in the afternoon so that the seeds imbibe 
water and start to germinate during the cooler nighttime hours. 

FERTILIZERS. Five-hundred pounds of 11-52-0 per acre are broadcast prior to listing the 
beds. Nitrogen is sidedressed just after thinning and during later growth stages. Early season 
lettuce requires less nitrogen than later planted lettuce. About 150 pounds of nitrogen are used 
for the early season crop and 200-250 lbs. for late season lettuce. 

(continued page 63) 
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LEAF LETTUCE PRODUCTION COSTS 1994-1995 

==============================================================================================================--
Mechanical operation at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield--700 35-pound cartons per acre 90-120 days to maturity Dark Green Boston White Carton 

OPERATION 

LAND PREPARATION 
Stubble disc 
Subsoil 
Disc 2x 
Landplane 2x 
Border, cross check 

& break borders 
Flood 
Wil-Rich chisel plow 
Disc 1x 
Triplane 1x 
Fertilize (double spread) 
List 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Power mulch beds 1x 
Precision plant 
Spray herbicide 
Sprinkler irrigate 
Thin 
Cultivate 2x 
Spike 2x 
Fer-ti l ize & furrow out 2x 
Water-run fertilizer 
Hand weed 1x 
Irrigate 6x 
Gated pipe 
Insect control Bx 
Whitefly control 
Stubble disc 

TOTAL GROWING PERIOD 

CUSTOM 
RATE 

20.00 
34.50 
11.00 
11.50 

16. 75 

14.50 
11.00 
10. 75 
8.00 

13.00 

20. 75 
16.50 
9.50 

150.00 

12.25 
9.00 

12.25 

52.00 
8.00 

10.00 
20.00 

GROWING PERIOD & LAND PREPARATION COSTS 

____ .MATERIALS ___ _ 
Type Cost 

Water 1 ac/f t 11.60 

500# 11-52-0 60.00 

Coated seed 128M 100.00 
Kerb 20.05 

120 lb. N @ .35 42.00 
120 lb. N @ .35 42.00 

Water 3 ac/f t 34.50 

Insecticides 90.00 
Admire @ 16 oz. 75.00 

_HAND LABOR _ 
Hours Dot tars 

6.00 

17 102.00 

14 84.00 
7 42.00 

Land Rent (net acres) 
Cash Overhead----- 17% of preharvest costs & land rent 

TOTAL PREHARVEST COSTS 

HARVEST COSTS 
Custom harvest: cut, pack, 
haul, cool, palletize and sell 

TOTAL ALL COSTS 

Cartons 
per 

acre 

500 
600 
700 
800 
900 

700 cartons @ 4.15 per carton 

PROJECTED PROFIT OR LOSS PER ACRE 
_____ ,price/ carton ___ _ 

4.00 5.00 6.00 7.00 
Break-even 

8.00 $/carton 
--------------------------------------------------------- -

-1850 -1350 ·850 -350 150 7.70 
-1865 · 1265 -665 ·65 535 7.11 
-1880 ·1180 -480 220 920 6.69 
-1895 -1095 -295 505 1305 6.37 
-1910 -1010 -110 790 1690 6.12 

22 

_COST_ 
Per acre 

20.00 
34.50 
22.00 
23.00 

16. 75 
17.60 
14.50 
11.00 
10. 75 
68.00 
13.00 

251.10 

20. 75 
116.50 
29.55 

150.00 
102.00 
24.50 
18.00 
66.50 
42.00 
84.00 
76.50 
52.00 

154.00 
85.00 
20.00 

1041.30 

1292.40 
225.00 
257096 

1775.36 

2905.00 

4680.36 



ICEBERG LETTUCE CULTURE 1994-1995 

Annual acreage, yield, and value of wrapped and naked-pack iceberg lettuce in Imperial County, 
CA (1989-1993) 

Acres Yield/Acre* Value/Acre 

Year Wrapped Naked Wrapped Naked Wrapped Naked 

1993 7,514 13,954 510 494 $4,351 $3,576 

1992 10,454 15,680 460 417 $2,330 $1,631 

1991 ** 36,138 ** 363 ** $1,671 

1990 ** 39,038 ** 380 ** $1,388 

1989 ** 36,850 ** 367 ** $2,901 

*50 lb cartons naked pack, 40 lb. cartons wrapped; (Source: I.C Agricultural Commissioner's Reports). 
** data not available. 

PLANTING-HARVESTING DATES. Planling exlends conlinually from mid-September to 
mid-November. Early plantings (mid-September) are harvested in early December, while October 
plantings are harvested in January and February. 

VARIETIES. There are several terms used to describe crisphead types of lettuce. One is 
"iceberg", a name taken from a variety grown near the turn of the century. "Crisphead" or 
"head" lettuce are terms used to differentiate this type of lettuce from "leaf" lettuces. 

Varieties are adapted to specific planting periods. Planting a variety out-of-slot will result in 
nonheading, puffiness, or bolting. As the season progresses, temperatures change from extreme 
heat to cool days and freezing nights. Moderately high temperatures can occur in early spring. 
Early plantings mature in roughly 90 days while later ones require 120 days or more. 

The following are commonly planted varieties: "Excell", "Empire", "Fall Green", "Tres Equis'', 
"Acacia11

, 
11 Niner1!, 11 Gilaben", "Trendsetter", 11Del Rey 11

, 
11 Annie11

, "DiplomaJ11
, 

11Rico 11
' 

11 Cal K 6011
, 

"Desert Storm 11
, uClimax", "Merit11

, 
11 Desert Queen", 11 Honcho II", 11Early Giant", nNew 

Dominion 11
, 

11Winterset 11
, 

11 Mt. Signal 11
, t1Shilo 11

, 
11 Kofa 11

, 
11Barn Burner11

, 
11Palmetto 11

, "Yuma11
, 

"Sedona11
, 

11 Cool Breeze1
', 

11 Vancrisp 11
, 

11 Vanmax 11
, 

11 MOR 10911
, "Vanmoru, "Prime Time 11

, 

"Winterhaven'', "Winter Supreme'', "Domingos 43", "Red Coach 74", "Coolguard" and "Vanguard 
75". 

Non-primed, natural lettuce seed may be susceptible to thermodormancy when ambient 
temperatures are above 90°F for an extended period of time. Priming will allow the seed to 
overcome thermodormancy and germinate well at high temperatures. Several companies offer 

(continued page 65) 
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MIXED MELON CULTURE 1994-1995 

Annual acreage, yield, and value of honeydew and mixed melons in Imperial County, CA (1989-
1993) 

Acres Yield/Acre Value/Acre 

Honeydew Misc. Honeydew Misc. Honeydew Misc. 
Year Melons Melons Melons 

1993 ···* 1,040 ... 751 . .. $4,990 

1992 ... 530 . .. 429 . .. $2,566 

1991 2,204 777 96 115 $1,018 $1,317 

1990 2,985 820 291 185 $2,331 $570 

1989 2,723 859 754 613 $3,018 $2,724 

* values for honeydew melons were combined with misc. melons 10 1992 and 1993. 
(Source: J.C. Agricultural Commissioner's Reports) 

PLANTING-HARVESTING. Mixed melons are planted in January for a late-May to July 
harvest. Before silverleaf whitefly problems, mixed melons were also planted in July and early 
August for harvest starting in October until first frost. 

YIELD. The term "mixed melons" includes the following muskmelons: honeydew, crenshaw, 
casaba, juan canary, santa cl a us, and persian. The greatest acreage is sown to honeydews and 
crenshaws. Yields vary with season, disease incidence, and type of melon. There is potential 
for a field to yield 1200-1300 cartons per acre, but usually yields are considerably less. 

VARIETIES AND PLANTING. The standard honeydew varieties are "Green Flesh 
Honeydew", "Silver World'', "Morning Ice", "Honey World", "Honey King", "Honey Star", 
"Orange Flesh Honeydew" and Hybrid "Honey brew". "White Crenshaw" is becoming more 
popular than "Green Skinned Crenshaw" due to sunburn resistance. White crenshaw has a pale 
yellow skin and salmon colored flesh. 

PLANTING INFORMATION. For spring plantings, slant-bed or "Yuma-bed" culture was 
developed to orient the south face of the bed toward the winter sun. The sun's rays strike the 
soil surface at a nearly perpendicular angle, converting light energy into heat. Flatter beds reflect 
a greater portion of the incoming radiation and are therefore cooler. Maximum bed heating is 
achieved when the bed angle is roughly 35-37 degrees from horizontal. 

Seed is planted W' deep on 80" beds. Custom-built, slant-bed planters using random flow 
seeding units are common. Air planters may be used for precision planting. Seed lines are 
located midway up the slope. Care must be taken to locate the correct seed line position as the 
beds will be reworked and reformed during the season. Forming a bed with a depression at the 
crown will increase the incidence of fruit and root rotting fungi. 

(continued page 67) 
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WRAPPED ICEBERG LETTUCE PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operation at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield--500 50 lb. cartons per acre .90-120 days to maturity. Early variety with primed seed 

OPERATION 

LAND PREPARATION 
Stubble disc 
Subsoil 
Disc 2x 
Landplane 2x 
Border,_ cross check 

& break borders 
Flood 
Wil-Rich chisel plow 
Disc 1x 
Disc in herbicide 
Triplane 1x 
Fertilize, double spread 
List 42 11 beds 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Precision plant 
Sprinkler irrigate 
Thin 
Cultivate 2x 
Spike 2X 
Fertilize & furrow out 2x 
Water-run fertilizer 
Hand weed 1x 
Irrigate 4x 
Gated pipe 
Insect control 6x 
Preplant whitefly control 
Stubble disc 

TOTAL GROWING PERIOD 

CUSTOM 
RATE 

2D.OO 
34.50 
11.00 
11.50 

16. 75 

14.50 
11.00 
11.00 
10. 75 
8.00 

13.00 

16.50 
140.00 

12.25 
9.00 

12.25 

52.00 
8.00 

10.00 
20.00 

GROWING PERIOD & LAND PREPARATION COSTS 
Land Rent (net acres) 

____ .MATERIALS ___ _ 
Type cost 

Water 1 ac/ft. 11.60 

Bal an 20.10 

500 lb. 11-52-0 60.00 

Coated seed 120M 88.00 

120 lb. N @ .35 42.00 
60 lb. N @ .35 21.00 

Water 3 ac/ft. 34.80 

Insecticides 124.00 
Admire@ 16 oz. 75.00 

_HAND LABOR_ 
Hours Dollars 

1 6.00 

17 102.00 

12 72.00 
7 42.00 

Cash Overhead----- 13 % of preharvest costs & land rent 

TOTAL PREHARVEST COSTS 

HARVEST 
Custom harvest: cut, pack, 

haul, cool, palletize and sell 

TOTAL ALL COSTS 

@ . 
. . 

= 

Cartons 
per 

acre 

500 
600 
700 
800 
900 

500 wrapped cartons 4. 45 per carton 

PROJECTED PROFIT OR LOSS PER ACRE 
price/ 50 lb. carton __ 

Break-even 
5.00 6.00 7.00 8.00 9.00 $/carton 

--------------------------------------------------------- -
·1376 -876 -376 124 624 '·7".75 
· 1321 -721 -121 479 1079 7.20 
· 1266 -566 134 834 1534 6.81 
-1211 ·411 389 1189 1989 6.51 
-1156 ·256 644 1544 2444 6.28 
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_COST_ 
Per acre 

20.00 
34.50 
22.00 
23.00 

16.75 
17.60 
14.50 
11.00 
31.10 
10. 75 
68.00 
13.00 

282.20 

104.50 
140.00 
102.00 
24.50 
18.00 
66.50 
21.00 
72.00 
76.80 
52.00 

172.00 
85.00 
20.00 

954.30 

1236.50 
225.00 
190.00 

1651.50 

2225.00 

3876.50 



MIXED MELON PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operations at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield--800 cartons per acre. 120-130 days to maturity. Hybrid honeydews 

OPERATION 

LAND PREPARATION 
Stubble disc 1x 
Disc 2x 
Spread fertilizer 
List beds 
Rerun beds 2x 

TOTAL LAND PREPARATION 

CUSTOM 
RATE 

20.00 
11.00 
7.00 

20.00 
12.50 

,,_ ___ .MATERIALS __ ,---
Type Cost 

500 lb. 11-52-0 60.00 

_HAND LABOR_ 
Hours Dollars 

_COST_ 
Per acre 

20.00 
22.00 
67.00 
20.00 
25.00 

154.00 
----------------------------------------------------------------------------------------------------------------
GROWING PERIOD 
Shape beds and plant 18.50 Hybrid seed 20M 400.00 
Spray herbicide 9.50 Prefer 57.75 
Back fill furrow 10.00 
Thin 
Move bed top 1st time 17. 75 
Cultivate/move beds 3x 14.50 
Center beds 15.25 
Work bed tops 12.75 
Spike 2x 9.00 
Sidedress fertilizer 11.75 80 lb. N @ .35 28.00 
Furrow out 8.00 
Hand weed 1x 
Layby herbicide 21.50 Treflan 2.80 
Pollination 1 1/2 hives @ $19 
Irrigate Sx Water 3 3/4 ac/f t 43.50 
Water run fertilizer 40 lb. N @ .35 14.00 
Insect control Sx 8.00 Insecticides 49.00 
Disease control 1x 8.50 Fungicides 16.50 
Disc out beds 11.50 

TOTAL GROWING PERIOD 

GROWING PERIOD & LAND PREPARATION COSTS 
Land Rent (net acres) 
Cash Overhead------

TOTAL PREHARVEST COSTS 

13 % of preharvest costs & land rent 

6 36.00 

6 36.00 

8 48.00 

HARVEST (field pack) 
Pick, pack, haul, cool, 
palletize and sell 

800 cartons @ 3.10 per carton 

TOTAL ALL COSTS 

PROJECTED PROFIT OR LOSS PER ACRE 
rice/carton Break-even 

dollars/ 
3.50 4.50 5.50 6.50 7.50 carton 

---------------------------------------------
500 -1337 -837 -337 163 663 6.17 

cartons 600 -1297 -697 -97 503 1103 5.66 
per 700 -1257 -557 143 843 1543 5.30 

acre 800 -1217 -417 383 1183 1983 5.02 
900 · 1177 -277 623 1523 2423 4.81 

* Harvest costs vary with the shipper, the field conditions and the market value. 

@ -
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418.50 
67.25 
10.00 
36.00 
17.75 
43.50 
15.25 
12.75 
18.00 
39. 75 
8.00 

36.00 
24.30 
28.50 
91.50 
14.00 
89.00 
25.00 
11.50 

1006.55 

1160.55 
200.00 
176.87 

1537.42 

2480.00 

4017.42 



IMPERIAL SWEET ONION CULTURE 1994-1995 

Annual acreage, yield, and value of Imperial sweet onions in 
Imperial County, CA (1989-1993) 

Year Acres Yield/Acre* Value/Acre 

1993 3,576 753 $6,240 

1992 4,112 756 $3,788 

1991 3,680 796 $9,343 

1990 3,565 917 $6,167 

1989 3,305 617 $2,871 
*50 lb sack; (Source: LC. Agncultural Comm1ss1oner' s Report) 

PLANTING-HARVESTING DATES. Most of the acreage is direct seeded from late September · 
to mid-November. Imperial Sweets are harvested late April though early June. 

VARIETIES. "Imperial Sweets" is a name given to yellow, globe-shaped onions over 2Y>'' 
diameter which qualify for certification on the basis of low pungency and "sweetness". Onions 
are sensitive to day length and temperature. Only early maturing, short-day types are grown. 

Most of the local sweet varieties are derivatives of "grano" and "granex" types or their hybrid 
crosses. Bulb shape will vary and includes "flat" (flattened sphere), "deep flat" (a thicker 
flattened sphere), "top" (triangular, like the toy), or "globe" shapes. The primary use of these 
Imperial Sweets is fresh cut for raw use in salads, on hamburgers, sandwiches, dips, garnishes 
and various marinades. They also make outstanding onion rings. 

The most popular varieties are "Rio Hondo", "Gran Prix", "Linda Vista", "Rio Ringo", 
11 Goldrush 11

, !!Henry's Special 1
', 

11 Ringer", '1Rio Enrique 11
, 

11Monsoon 11
, !!Viking", "Rio Solo", and 

"Texas Early Grano 502". 

"Ringer", "Texas Grano 502" and other ringer-type onions are used for the fresh onion ring 
market. Varieties and selections which have single centers and thick succulent rings are desired 
for the fried onion ring trade. Multiple centers can also occur in onions exposed to a hard freeze 
during the winter. · 

White or red onions do not qualify as Imperial Sweets. However, some white and red onion 
(small acreage) are grown and shipped with the yellows. "White Supreme", "Moonlight", "Reina 
Blanca", and "Contessa" are white varieties. "Red Grano", "Rio Raja", "Red Wave" and "Rojo" 
are commonly used red varieties. 

(continued page 69) 
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IMPERIAL SWEET ONION PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operation at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield--800 50 Lb. sacks per acre 150+ days to maturity 11 IMPERIAL SWEETS11 

OPERATION 

LAND PREPARATION 
Stubble disc 
Subsoil 
Disc 2x 
Landplane 2x 
Border, cross check 

& break borders 
Flood 
Wit-Rich chisel plow 
Disc 1x 
Triplane 1x 
Fertilize, double spread 
List 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Power mulch beds 
Precision plant 
Apply hei-bicide 
Sprinkler irrigate 
Cultivate 3x 
Spike 2x 
Fertilize & furrow out 2x 
Water-run fertilizer 
Weed ,control 2x 
Hand weed 1x 
Irrigate 6x 
Disease control 2x 
Insect control 1x 
Disc beds 

TOTAL GROWING PERIOD 

CUSTOM 
RATE 

20.00 
34.5D 
11.00 
11.50 

16. 75 

14.50 
11.00 
10.75 
8.00 

13.DO 

20.00 
18. 75 
9.50 

150.00 
12.25 
9.00 

12.25 

10.DO 

8.50 
8.00 

11.00 

____ MATERIALS. ___ _ 
Type 

Water 1 ac/f t 

500 lb. 11-52-0 

Coated seed 170M 
Dacthal 

120 lb. N @ .35 
60 lb. N @ .35 
Buctril, Goal 

Water 4 1/2 ac/ft 
Fungicides 
Insecticides 

Cost 

11.60 

60.00 

225.00 
56.00 

42.00 
21.00 
20.60 

52.20 
49.00 
10.00 

GROWING PERIOD & LAND PREPARATION COSTS 
Land Rent (net acres) 
Cash Overhead-----

TOTAL PREHARVEST COSTS 

HARVEST 

13 % of preharvest costs & Land rent 

_HAND LABOR_ 
Hours Dollars 

6.00 

9 54.00 
13 78.00 

Dig, top, -haul, grade, 800 sacks iil 3. 75 per sack 
sack and sell (include Imperial Sweet Conrnission fees and inspection) 

TOTAL ALL COSTS 

PROJECTED PROFIT OR LOSS PER ACRE 
____ rrice/ 50 lb. sack ____ _ 

Sacks 
per 

acre 

600 
700 
800 
900 

1000 

4.00 

-1452 
·1427 
-1402 
· 1377 
-1352 

4.75 

-1002 
-902 
-802 
-702 
-602 

28 

5.50 

-552 
-377 
-202 
-27 
148 

6.25 

-102 
148 
398 
648 
898 

Break-e~en 

7.00 $/sack 

348 
673 
998 

1323 
1648 

6.42 
6.04 
5.75 
5.53 
5.35 

_COST_ 
Per acre 

20.00 
34.50 
22.00 
23.00 

16.75 
17.60 
14.50 
11.00 
10. 75 
68.00 
13.00 

251.10 

20.00 
243.75 
65.50 

150.00 
36.75 
18.00 
66.5D 
21.0D 

. 40.60 
54.00 

130.20 
66.00 
18.00 
11.0D 

941.30 

1192.40 
225.00 
184.26 

1601.66 

3000.0D 

4601.66 



PROCESSOR ONION CULTURE 1994-1995 

Annual acreage, yield, and value of processor onions in 
Imperial County, CA (1989-1993) 

Yield/Acre 
Year Acres (tons) Value/Ton 

1993 7,106 17.0 $77 

1992 5,998 17.8 $78 

1991 7,826 19.0 $78 

1990 6,560 19.0 $74 

1989 4,514 15.0 $70 
(Source: LC. Agr1cultural Comm1ss1oner' s Report) 

PLANTING-HARVESTING DATES. Since processor onions are grown under contract, 
contracting companies recommend the planting date to the grower and supply the seed. Planting 
dates may differ with variety, but normally processor onions will be planted between October 25 
and November 20. Harvesting starts in May and continues until all the crop is in. 

VARIETIES. Most processor onions are "White Creole" derivatives selected for a high soluble 
solids content. 

PLANTING INFORMATION. Germination of onion seed is normally lower than many other 
vegetables. Therefore, growers should work closely with seed companies to insure that the seed 
meets their needs and adjust seeding rates accordingly. 

Seed should be sown about 1/2" deep. Processor onions are normally planted on 42" beds with 
4, 5 or 6 seedlines per bed. Seed spacing within-row is roughly 2". 

SOILS. Medium-textured sandy loams are preferred. Onions are shallow-rooted and need a 
friable soil which retains moisture well, especially after cultivation. Avoid salty, hard crusting, 
or weed-infested soils. Onions may be grown on sandy soils provided that moisture is made 
available whenever needed. 

IRRIGATION. Onions are generally sprinkled to emergence. It may take 10 days for the seeds 
to germinate, or longer with November plantings. During germination and emergence, seeds 
must not be allowed to dry out and the soil surface should be moist. 

Onions should never suffer from lack of water. Stressing them for water before maturity may 
cause splitting and lower yields. 

(continued page 72) 
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PROCESSOR ONION PRODUCTION COSTS 1994-1995 

============================================================================================================~=== 

Mechanical operations at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield- 20 Tons 

OPERATION 

LAND PREPARATION 
Stubble disc 
Subsoil 
Disc 2x 
Landplane 2x 
Border, cross check 

& break borders 
Flood 
Wil-Rich chisel plow 
Disc 1x 
Triplane 1x 
Fertilize (double spread) 
List 4211 beds 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Power mulch 
Precision plant 
Herbicide 1x 
Sprinkler irrigate 
Cultivate 2x 
Spike 2x 
Fertilize & furrow 

out 2x 
Weed control 2x 
Hand weed 
Irrigate 12x 
Disease control 1x 

TOTAL GROWING PERIOD 

CUSTOM 
RATE 

2D.DD 
34.50 
11.00 
11.50 

16.75 

14.50 
11.00 
10.'75 
8.00 

13.00 

20.75 
18. 75 
9.50 

150.00 
12.25 
9.00 

12.25 
10.00 

8.50 

---~MATERIALS ___ _ 
Type 

Yater 1 ac/f t 

500 lb. 11-52-0 

Coated seed 
Dacthal 

200 lb. N @ .35 
Buctrit, Goal 

Water 4 1/2 ac/ft 
Fungicides 

Cost 

11.60 

60.00 

N/C 
56.00 

70.00 
20.60 

52.20 
23.00 

GROWING PERIOD & LAND PREPARATION COSTS 

Land Rent (net acres) 
Cash Overhead----- 13 % of preharvest costs & land rent 

_HAND LABOR_ 
Hours Dot lars 

6.00 

9 54.00 
13 78.00 

_COST_ 
Per acre 

20.00 
34.50 
22.00 
23.00 

16. 75 
17.60 
14.50 
11.00 
10.75 
68.00 
13.00 

251.10 

20.75 
18. 75 
65.50 

150.00 
24.50 
18.00 

94.50 
40.60 
54.00 

130.20 
31.50 

648.30 

899.40 

225.00 
146.17 

TOTAL PREHARVEST COSTS 1270.57 

HARVEST COSTS None -- contracted @ 78.00 / ton return to grower 

PROJECTED PROFIT OR LOSS PER ACRE 
_______ tons/acre _____ _ 

14.00 16.00 18.00 20.00 22.00 

$/Ton 78.00 -179 -23 133 289 445 

30 

Break-even 
tons/acre 

16 



SWEET CORN CULTURE 1994-1995 

Annual acreage, yield, and value of sweet corn in Imperial County, 
CA (1989-1993) 

Year 

1993 

1992 

Acres 

3,218 

3,974 

Yield/Acre* 

303 

399 

Valuetron 

$1,998 

$2,097 

*cartons containing 4 dozen ears; (Source: Imperial County Agricultural Commissioner's Report) 

PLANTING-HARVESTING DATES. A good field should produce over 300 cartons (4-dozen 
ears) per acre. Yield can reach as high as 400+ cartons per acre on outstanding fields. 
Spring sweet corn is planted late Dec. to early Mar. for harvest in late Apr. to. early Jun. 
Fall sweet corn is planted in Aug. for harvest in early Nov. to early Dec. 

VARIETIES. Yellow sweet corn is the most widely grown type in Imperial Valley. In 
Coachella Valley, yellow is predominant, however, there is some white sweet corn grown and 
occasionally a small planting of bicolor sweet corn as well. Popular yellow sweet corn varieties 
include "2327" and "Jubilee.". "Excel" is a supersweet 2327-type yellow, "Sugar Ace" is a 
yellow with an enhanced sugar gene. 

White varieties used include "Aspen", a white supersweet 2327-type, "Snowbird1
', "Snow White'1 

and "Pegasus." "Aloha'', "Candy Store", and "D.azzle" are bicolor types. 

PLANTING INFORMATION. Swe.et corn is planted with a vacuum air planter. Some growers 
use a Planet Jr. or other type of plate planter for inexpensive seed. Supersweets must be planted 
with air planters, as the seed is small and irregular in size. Plate planters damage the seed or 
produce too many "doubles" (2 seeds dropped instead of 1). 

Sweet corn is planted Vi'' deep in single rows on 40" beds. Spacing within the row is 6-8". 
Crowding sweet corn can result in nonheading. Too wide a spacing can result in windfall of the 
plants and excessive tillering (more than one stalk emerging from a single root system). 

The ears of sweet corn pollinate starting at the base of the ear and move towards the tip. Dry 
heat during pollination can result in "blanks" (lack of kernel formation) on the cob. 

IRRIGATION .. Typically sweet corn is furrow irrigated throughout the season. Sweet corn 
requires frequent irrigations during tasseling and ear formation. It is not uncommon to irrigate 
every three days. The last irrigation should occur roughly three days before harvest. 

PESTS AND DISEASES. Major insect pests of sweet corn include corn earworm, spider 
mites, and corn leaf aphids. Minor pests include wireworms, seed corn maggot, cutworms, 
flea beetles and lesser cornstalk borer. Sweet corn is often sprayed every three days during 
silking to prevent worms in the ears. 

(continued page 73) 
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SWEET CORN PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operation at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield-- 325 4-dozen cartons per acre 

OPERATION 

LAND PREPARATION 
Stubble disc 
Chisel 1x 
Disc 2x 
Triplane 1x 
Fertilize 
List 

CUSTOM 
RATE 

20.00 
23.25 
11.00 
10. 75 
6.00 

13.00 

____ MATERIALS. ___ _ 
Type Cost 

450 lb. 11-52-0 54.00 

_HAND LABOR_ 
Hours Dollars 

_COST_ 
Per acre 

20.00 
23.25 
22.00 
10.75 
60.00 
13.00 

TOTAL LAND PREPARATION 149.00 

GROWING PERIOD 
Plant (nonprecision) 12.00 10 # seed @ 7.50 
Apply herbicide 8.50 Prowl 
Sprinkler irrigate 140.00 
Cultivate 2x 12.25 
Fertilize & furrow out 2x 12.25 120 lb. N @ .35 
Water-run fertilizer 90 lb.N @ .35 
Gated irrigation pipe 52.00 
Irrigate 6x Water 4 ac. ft. 
Insect control 7x 8.50 Insecticides 
Disc out beds 11.50 

TOTAL GROWING PERIOD 

GROWING PERIOD & LAND PREPARATION COSTS 
Land Rent (net acres) 
Cash Overhead----- 13 % of preharvest costs & land rent 

75.00 
2.90 

42.00 
31.50 

46.40 7 
86.50 

42.00 

87.00 
11.40 

140.00 
24.50 
66.50 
31.50 
52.00 
88.40 

146.00 
11.50 

658.80 

807.80 
200.00 
131.01 

TOTAL PREHARVEST COSTS 1138.81 

HARVEST 
Custom harvest: pick, pack 
haul, cool, palletize and sell 

TOTAL ALL COSTS 

Cartons 
per 

acre 

275 
300 
325 
350 
375 

* Harvest costs vary with the shipper, 

325 cartons @ 4.45 per carton 1446.25 

2585.06 

PROJECTED PROFIT OR LOSS PER ACRE 
____ ,..rice/ carton ____ _ 

Break-even 
6.00 7.00 8.00 9.00 10.00 $/carton 

-713 -438 -163 112 387 8.59 
-674 -374 -74 226 526 8.25 
-635 -310 15 340 665 7.95 
-596 -246 104 454 804 7.70 
-558 -183 192 567 942 7.49 

the field conditions and the market value. 
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MATURE-GREEN TOMATOES (BUSH GROWN) 1994-1995 

Annual acreage, yield, and value of mature-green tomatoes (bush grown) 
in Imperial County, CA (1989-1993) 

Year Acres Yield/Acre* Value/Acre 

1993 958 1,136 $13,260 

1992 1,606 711 $2,765 

1991 1,263 NA** NA 

1990 1,196 1,067 $5,338 

1989 648 1,210 $6,912 
* 25 lb cartons; (Source: LC. Agricultural Comm1ss1oner Report). 
** NA, 1991 yields and values were listed with processor tomato crop. 

PLANTING-DATES. Bush tomatoes are normally transplanted in late January and early 
. February for harvest in May-June. Some of the acreage is direct seeded. A small amount of 
acreage may also be seeded in July or August for harvest in winter. A few acres of tomatoes are 
also grown under plastic tunnels. The major competition in the market is Florida and Mexico. 

VARIETIES. Hybrids "Shady Lady", "Solimar", "Sunjay'', "Jackpot", "Sunny", "Olympic", 
"Celebrity", and open-pollinated "P-19" are the main varieties grown. However, other varieties 
resistant to the soil-borne fungi Fusarium, and Verticillium and to nematodes are planted on small 
acreages. 

PLANTING INFORMATION. Greenhouse-grown transplants are used for field plantings. The 
plants are spaced 16-20" within-rows on 60", single seedline beds. The amount of seed needed 
may be calculated by adjusting the seed germination rate multiplied by the number of transplants 
desired plus 25% additional seed for losses in the greenhouse. Transplants are roughly 30-days
old when taken to the field. If a cold front is moving in to the area, transplanting may be 
delayed for a few days. Transplants are sprinkled after transplanting in the field. Black plastic 
mulch and drip irrigation are often used for tomato production. 

Tomatoes may also be planted with plate planters or with air planters. The quantity of seed 
required depends upon the variety and desire to reduce seed use due to seed shortage or high 
price. Seed is placed roughly Vi'' deep and the fields are sprinkle irrigated to emergence. 

SOILS. Medium to heavy, well-drained soils are best for tomato production. Such soils 
maintain their moisture content longer and more uniformly than sandy soils. While tomatoes 
have a moderate salt tolerance, fields known to have a salinity problem should be avoided. 
Salinity can contribute to an increase in sunburned fruit and blossom end rot. 

~
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FRESH MARKET MATURE GREEN TOMATOES, BUSH GROWN 
PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operations at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield-- 1100 25-lb. cartons. Growing period--130 days. 

OPERATION 

LAND PREPARATION 
Stubble disc 
Subsoil 
Disc 2x 
Landplane 2x 
Border, cross check 

& break border 
Flood 
Fertilizer double spread 
Disc 2x 
Triplane 
List beds 6011 

TOTAL LAND PREPARATION 

GROWING PERIOD 

CUSTOM 
RATE 

20.00 
34.50 
11.00 
11 .50 

16. 75 

8.00 
11.00 
10.75 
19.00 

Power mu L ch beds 1 x 20. 75 
Install drip irrigation 
Install plastic mulch 55.00 
Hot gas methyl bromide 
Transplants and seed 
Cultivate 2x 14.00 
Fertilize via drip 
Hand weed 1x 
Drip irrigation 
Drip maintenance 
Insect control 10x 
Disease control 3x 
Remove plastic mulch 
Disc out beds 

TOTAL GROWING PERIOD 

8.00 
8.50 

11.50 

GROWING PERIOD & LAND PREPARATION COSTS 

____ .MATERIALS ___ _ 

Type Cost 

Water 1 ac/f t 11.60 
500 lb. 11-52-0 60.00 

Drip system 500.00 
Plastic mulch 82.00 
Methyl bromide 200.00 
Transplants 254.00 

200 lb. N @ .35 70.00 

.Water 4 ac/ft 46.40 
Chemicals 25.00 
Insecticides 170.00 
Fungicide 28.00 

_HAND LABOR_ 
Hours Dollars 

6.00 

10 60.00 

15 90.00 

16 96.00 
8 48.00 

10 60.00 

Land Rent (net acres) 
Cash Overhead- - 17% of preharvest costs & land rent 

TOTAL PREHARVEST COSTS 

HARVEST 
Pick, haul, pack, cool, 
palletize and sell 

TOTAL ALL COSTS 

Cartons 
per 

acre 

900 
1000 
1100 
1200 
1300 

1100 cartons/acre@ 4.25 per carton 

PROJECTED PROFIT OR LOSS PER ACRE 
_____ p,ri ce/carton _____ _ 

5.00 6.00 

-2167 -1267 
-2092 -1092 
-2017 -917 
-1942 -742 
-1867 -567 

34 

7.00 

-367 
-92 
183 
458 
733 

8.00 

533 
908 

1283 
1658 
2033 

Break-even 
9.00 $/carton 

1433 
1908 
2383 
2858 
3333 

7.41 
7.09 
6.83 
6.62 
6.44 

_COST_ 
Per acre 

20.00 
34.50 
22.00 
23.00 

16.75 
17.60 
68.00 
22.00 
10. 75 
19.00 

253.60 

20.75 
560.00 
137.00 
200.00 
344.00 

28.00 
70.00 
96.00 
94.40 
25.00 

250.00 
53.50 
60.00 
11.50 

1950.15 

2203. 75 
225.00 
412.89 

2841.64 

4675.00 

7516.64 



PROCESSING TOMATO CULTURE 1994-1995 

Annual acreage, yield, and value of processing tomatoes in 
Imperial County, CA (1989-1993) 

Yield/Acre 
Year Acres (tons) Value/Ton 

1993 2,500 35 $57.50 

1992 1,877 36 $53.00 

1991 5,490 33 NA 

1990 10,400 32 $55.00 

1989 11,200 32 $52.00 
NA- not available, processor and fresh market data were combined in 1991. 
(Source: I.C. Agricultural Commissioner's Report) 

PLANTING-HARVESTING. The desert provides the earliest processor tomato production in 
the California. Tomatoes from the low desert are used to start up the canneries located in Los 
Angeles and the San Joaquin Valley. Processing tomatoes are planted from early January to about 
March 10. Double seedlines of tomatoes are planted on 60-66" flat beds. Seedlines are 12-14" 
apart on the beds. 

VARIETIES. Currently processors use mostly round and blocky, square-round varieties used 
for "peelers" or paste. Commonly used varieties are "Nema 512", "Peelmech 9208", "NK 4764", 
"Alta", "lllB'', "Nema 1200", and "UC82". Proprietary varieties from the canneries are also 
used. 

PLANTING INFORMATION. Commonly open pollinated processing tomatoes are planted with 
a Planet Jr. or JD33 at a rate of roughly 1 lb per acre. More expensive hybrid seed is planted 
at a rate of Y2-% lb seed per acre or at an even lower rate of \4-% lb per acre with a vacuum 
planter. Seed is placed \4-W' deep. 

Some growers use plastic mulches to cover the seedlines. While this practice is more expensive, 
it provides protection from frost and birds while allowing earlier production. 

SOILS. Medium to heavy, well-drained soils are best. Such soils maintain moisture longer and 
more uniformly than sandy soils. While tomatoes have a moderate salt tolerance, those known 
to have a salt problem should be avoided. Salinity can contribute to sunburned fruit, blossom 
end rot, and low yields. 

Fields with a history of tomato bushy stunt virus (TBSV) or those with more than two years 
of consecutive tomato culture should be avoided. 

(continued page 76) 
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PROCESSING TOMATO PRODUCTION COSTS 1994-1995 

============================================================================================================= 
Mechanical operations at custom rates. Hand tabor at $6.00 per hour ($4.50 plus Social Securtity.) 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield--35 tons. Growing period 140 days. 

OPERATION 

LAND PREPARATION 
Disc 2x 
Triplane 2x 
Fertilizer, double spread 
List 6011 

Rototill beds 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Plant - Shape 
Herbicide 
Sprinkler irrigate 
Hand thin - weed 
Cultivate 2x 
Fertilize 2x 
Irrigation 10x 
Pest control Sx 
Disc out beds 

TOTAL GROWING PERIOD 

CUSTOM 
RATE 

20.00 
10.75 
8.00 

14.00 
20.75 

16.50 
9.50 

140.00 

14.50 
11. 75 

8.00 
11.50 

GROWING PERIOD & LAND PREPARATION COSTS 
Land Rent (net acres) 

---~MATERIALS ___ _ 
Type 

500 lb. 11-52-0 

Hybrid seed 
Devrinol 

225 lb. N @ .35 
4 ac/f t 
Insecticides 

Cost 

60.00 

225.00 
12.60 

78. 75 
46.40 
55.00 

Cash Overhead-- 13 % of preharvest costs & land rent 

TOTAL PREHARVEST COSTS 

HARVEST 
Custom harvest 35 tons @ 15.00 /ton 

TOTAL ALL COSTS 

PROJECTED PROFIT OR LOSS PER ACRE 

_HAND LABOR_ 
Hours Dal Lars 

17 102.00 

8 48.00 

------~tons/acre ____ ~-

$/ton 
54.00 

25 

-533 

28 31 

-371 -209 

* Tomatoes harvested before mid June are worth $58.50 per ton. 
Tomatoes harvested after mid June are worth $50 per ton. 

36 

34 37 

-47 115 

Break-even 
tons 

35 

_COST_ 
Per acre 

40.00 
21.50 
68.00 
14.00 
20. 75 

164.25 

241.50 
22.10 

140.00 
102.00 
29.00 

102.25 
94.40 
95.00 
11.50 

837.75 

1002.00 
200.00 
156.26 

1358.26 

525.00 

1883.26 



WATERMELON CULTURE 1994-1995 

Annual acreage, yield, and value of watermelon in Imperial County, 
CA (1989-1993) 

Yield/Acre 
Year Acres (tons) Value/Ton 

1993 2,596 22.0 $180 

1992 2,525 22.0 $135 

1991 2,365 11.0 $214 

1990 3,233 6.0 $154 

1989 4,261 6.0 $148 
(Source: l.C. Agncultural Comrn1ss1oner' s Report) 

PLANTING-HARVESTING DATES. Watermelons are planted between January and March, 
and harvested between mid-May and approximately July 15. Major competition in the market 
comes from Mexico, Arizona, and Texas. Yields can go as high as 35-40 tons per acre under 
ideal conditions. 

SEEDED VARIETIES. "Sangria" and "Fiesta" are popular "All-Sweet" hybrids which have an 
oblong shape, dark green rind with broken, light green stripes. The flesh is bright red and has 
black seeds. "Calsweet" is the most popular open pollinated variety. It has a striped skin, and 
red flesh. Also grown is hybrid "Royal Sweet", with a dark pink flesh and striped skin. Royal 
Sweet's flesh is said to increase in red color after harvest. "Sultan" is an early maturing, high 
yielding hybrid. 

PLANTING INFORMATION. Many seeded watermelons are grown on 80" south sloped beds. 
The beds are slanted to the south at a 35-37° angle from horizontal. This practice allows for 
increased heat in the seedline by capturing the incoming sun rays at a near perpendicular angle, 
thus increasing absorbed energy. 

Seed is sown V2' deep using random flow or precision air planters. The thinned plant spacing 
varies from 2-3 feet depending upon variety. 

SEEDLESS VARIETIES. Many shippers are using seedless varieties which are very expensive 
to grow. Triploid, seedless watermelon needs temperatures near 80°F for germination. Therefore, 
growers use transplants or they use the plastic film, mid-bed trench system (see mid-bed trench 
cantaloupe) of production to obtain the high temperature necessary for germination. 

(continued page 78) 
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WATERMELON PRODUCTION COSTS 1994·1995 

================================================================================================================ 
Mechanical operations at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield--13 tons per acre. 120 days to maturity. Hybrid variety 
----------------------------------------------------------------------------------------------------------------
OPERATION 

CUSTOM 
RATE 

---~MATERIALS. __ ,,-
Type Cost 

_HANO LABOR_ 
Hours Dollars 

_COST_ 
Per acre 

----------------------------------------------------------------------------------------------------------------
LAND PREPARATION 
Stubble disc 
Disc 2x 
Spread fertilizer 
List beds 
Rerun beds 2x 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Plant, shape beds 
Back fill furrows 
Thin 
Spike 2x 
Move melon bed top 
Cultivate/move bed 4x 
Center beds 
Fertilize (inject) 
Irrigate 6x 
Fertilizer, water run 
Hand weed 2x 
Pollination 
Vine turn 2x Chand) 
Insect control 3x 
Disc out beds 

TOTAL GROWING PERICO 

20.00 
11.00 
7.00 

20.00 
12.50 

18.50 
10.00 

10.00 
17.75 
14.50 
15.25 
11. 75 

8.00 
11.50 

GROWING PERIOD & LAND PREPARATION COSTS 

500 Lb. 11-52-0 60.00 

Hybrid seed @ 611 195.00 

100 Lb. N @ .35 35.00 
Water 3 ac/f t 34.80 
100 Lb. N @ .35 35.00 

1 1/2 hives @ 18.50 

Insecticides 44.00 

Land Rent (net acres) 
Cash overhead- - 13 % of preharvest costs & land rent 

TOTAL PREHARVEST COSTS 

HARVEST 
Pick, load, haul, sort and sell 13 tons/ acre @ 60.00 /ton 

TOTAL ALL COSTS 

PROJECTED PROFIT OR LOSS PER ACRE 
______ ,..rice/ton. _____ _ 

5 30.00 

7 42.00 

12 72.00 

14 84.00 

Breakeven 
130.00 145.00 160.00 175 .oo 190.00 $/ton 

10 -588 -438 -288 -138 12 189 
Tons 12 -448 -268 -88 92 272 167 
per 14 -308 -98 112 322 532 152 

acre 16 -168 72 312 552 792 141 
18 -28 242 512 782 1052 132 

* Harvest costs may vary with the shipper, the field conditions and the market value. 
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20.00 
22.00 
67.00 
20.00 
25.00 

154.00 

213.50 
10.00 
30.00 
20.00 
17.75 
58.00 
15.25 
46.75 
76.80 
35.00 
72.00 
27.50 
84.00 
68.00 
11.50 

786.05 

940.05 
200.00 
148.21 

1288.26 

780.00 

2068_26 



ARTICHOKE (continued) 

the following formula: 

(
numberoftransplantsdesired) 125 be ,, ds ded 

% 
. . x . =num ro,see nee 

germmatton 

Example: 

( 
3,630 plants/acre) 1 25 6 482 ds ded'' x . = , see nee ,acre 
0.70 germination 

VARIETIES. Desert-grown artichokes are normally direct-seeded or grown from transplants. 
Few, if any, are grown from mother plant cuttings. 

"Imperial Star" is a public variety that may be grown from seed or used to produce transplants. 
This variety produces a large volume of glossy, green, large to extra large buds (3.5-4.5" 
diameter). "Imperial Star" was released by the University of California from selections made 
from advanced breeding material obtained from the USDA. "Emerald" is another variety 
available as seed for local use. There are a number of other cullivars grown locally, many of 
which are proprietary lines grown by individual shippers. 

SOILS AND IRRIGATION. Artichokes are grown on a wide range of soil types including 
sandy loams and silty clays, provided that soil moisture is adequate. Drip irrigation is often used 
to supply a near optimum soil moisture. 

During the initial part of the growing season, plant growth is reduced by high temperatures. 
Sixty- day-old plants may not be much larger than a dinner plate (10-12" diameter). As the 
weather cools, plants grow more vigorously. During the rapid vegetative growth stage, artichokes 
will need lots of water. As the crop approaches maturity, irrigation is needed often. 

FERTILIZATION. Preplant applications of 200 lbs. P205 as 11-52-0 are broadcast and listed 
into the beds. Another alternative is to apply 10-34-0 liquid injected into the beds at planting. 

During the season, an additional 150-200 lbs. actual nitrogen is often used. Common nitrogen 
sources are liquid ammonium nitrate or UAN 32 solution. 

PEST CONTROL. Just after planting, artichokes may be attacked by crickets, darkling ground 
beetles, grasshoppers and armyworms. Foliage pests include: painted lady butterfly, 
cutworms, and salt marsh caterpillar. 

The artichoke plume moth has not become an established pest in the desert. The best way to 
keep the moth from becoming a problem is to not bring in artichoke transplants from infested 
areas and to avoid oversummering of established plants. 

There are some unidentified root rotting fungi which occur on occasion. 
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ARTICHOKE (continued) 

GROWTH REGULATORS. Gibberellic acid (GA) is sometimes used to force bud initiation 
for late fall, and winter harvest. Three applications of GA at 20 ppm are made starting roughly 
8 weeks after transplanting or when the plants are approximately dinner plate size (10-12" 
diameter). GA is applied to plants as an aqueous spray in sufficient quantity to wet the foliage. 

HARVESTING. Artichokes are harvested when there are sufficient· numbers of primary or 
"king" buds of sufficient size to warrant their removal. King buds may grow as large as 8-10" 
in diameter and still be marketable. The sizes most preferred by the buyers are extra large 24' s 
(4-4.5" diameter) and large 36's (3.5-4" diameter). Other sizes sold are medium 48's and 
occasionally jumbo 18's and small 60's. Bags of small, loose "baby artichokes" containing 70-
120 buds may be sold if the price warrants the expense of harvesting. 

Artichokes are subject to bruising during harvesting and packing. The damage is not expressed 
until several days after harvest. Bruises will appear as darkened, off-color areas which can 
become a site for infection by molds and bacteria. 

Harvesting is normally by hand. The buds are cut from the plant with a sharp knife, such that 
a 2" stem remains. The chokes are placed in bins, trailers or directly on field packing machines, 
then hand- sorted, sized and packed in waxed, fiberboard cartons. 

Full cartons of chokes should be hydrocooled soon after harvest and then held in cold storage 
until transit to terminal markets. 

"Frost kissed" or "winter kissed" chokes are those which have been exposed to a mild frost. The 
epidermal layers blister and whiten after exposure. After a few days the bracts turn a bronze 
color. While the frost changes the cosmetic appearance, the quality of the choke is unaffected. 

Harvesting overmature buds should be avoided because they are woody, strong flavored, and can 
influence the buyer to avoid future purchases. 

POSTHARVEST HANDLING. Normally artichokes should not be stored for long period of 
time. Chokes should be held at temperatures just above freezing and 95-100% relative humidity. 
Cartons should be well ventilated to allow for water escape after hydrocooling and for the release 
of heat and gases produced by respiration of the buds. 

NUTRITION. A medium size artichoke is low in calories, low in sodium and high in dietary 
fiber. It also contains small amounts of vitamin C and magnesium. 
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ASPARAGUS (continued) 

for asparagus because cultural practices allow these grasses to grow virtually unchecked and there 
are no effective control measures. 

IRRIGATION. Fifteen or more irrigations per year are not unusual. The irrigation interval 
during the summer is from 10 to 15 days. Because the harvesting period lasts 30-60 days, it is 
necessary to continue irrigation during harvesting. This makes both timing and method of water 
application very important. Frequent irrigation of alternate rows during harvesting maintains even 

production while allowing harvesting crews entrance to fields. Crews are encouraged to walk 
in dry furrows rather than on bed tops where they might damage emerging spears. 

FERTILIZERS. Between 100 and 200 lb of phosphate and 200-400 lb of actual nitrogen are 
used on most plantings. All of the phosphate and at least one-third of the nitrogen is applied in 
winter before the cutting season. The remaining nitrogen is applied during and after the harvest 
season. 

PEST CONTROL. Weeds can become a serious problem in established asparagus. A 
preemergence herbicide should be applied after the fem is chopped and burned, but before 
harvest. During the harvesting period, spot treatments with an herbicide may be necessary. An 
herbicide application after cutting and before fern regrowth is common. A void planting in fields 
that have burmuda grass or netsedge infestations. 

Western yellow striped armyworm, beet armyworm, and bean thrips have been traditional 
pests requiring several insecticide treatments annually. The European asparagus aphid is a 
serious new pest requiring several additional insecticide treatments. Asparagus miner may 
periodically need to be controlled. 

Asparagus rust (Puccinia asparagi) and Cercospora stem and leafspot ( Cercospora asparagi) 
may require control in some years, especially on new plantings. Asparagus root rot Fusarium 
oxysporum and F. moniliforme) are problems present during the mid- to late-years of stand life. 

HARVESTING. Mature 5-foot-tall ferns are either chopped or windrowed with a swather. 
After drying, ferns are usually burned. Fern chopping occurs from late November to early 
December. Following chopping, the planting beds are reworked to loosen the surface soil, re
shaped, fertilized, and irrigated prior to the first harvest which usually occurs mid- to late
January. 

Irrigation is scheduled so that alternate furrows remain dry. This allows continuous field access 
for harvesting crews. Workers must avoid stepping on the tips of emerging spears because this 
mechanical damage will cause distortion as the spear elongates, making it unmarketable. 

Newly emerging spears are hand-cut from mid-January through mid-April at one to three day 
intervals depending upon temperature and growth rate. Early in the season, fields are harvested 
every two or three days, but during warm weather fields are cut daily. Spears are cut at an angle 
and just below the soil surface with an asparagus knife. Spindly or otherwise deformed spears 
are cut and discarded to allow for growth of marketable spears. Cut spears must be 
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ASPARAGUS (continued) 

approximately 10" long to allow for a trim to 9" during packing. Harvested spears are placed 
on the beds in bunches, gathered and placed in field boxes, carried out of the field on makeshift 
wheel barrows, and hauled to sheds for grading, trimming, packing, and cooling. 

Asparagus is packed in various containers including: 30 lb loose, 28 bunches per crate (28 lb net 
wt), and 12 bunches per crate (12 lb net wt). Sizes for these packs are Jumbo (spear diameter 
not less than 13/16"), Extra Large (10/16"), Large (7/16"), Standard (5/16"), and Small 
(3/16"). Diameter is measured at the widest point of the spear. 

Another commonly used container holds six 2.25 lb bunches (net weight 13.5 lb). Sizes for this 
pack include Colossal (no more than 14 spears per bunch), Jumbo (15-20 spears), Extra Select 
(21-28 spears), Select (29-42 spears), Extra Fancy (43-67 spears), Fancy (68-100 spears), and 
Small (101+ spears per bunch). 

In many packing plants as much as 80% of the product is packed out in 30 lb wood crates. 
There are also 27 lb cartons (domestic and export), 15 lb cartons of asparagus tips for domestic 
use, 13.5 lb cartons for mostly export and some 12 lb cartons. 

Defects and loss of production can occur for various reasons. Wind will cause spears to curve 
because they can grow 3-6 inches per day depending on temperature. Trampling of emerging 
spears, inadvertent cutting of spears during harvest, or high temperatures will cause misshapen 
spears. High temperatures will also cause flowering or premature break of the bracts, especially 
in small spears. This condition is commonly referred to as "feathering" because of the featherlike 
appearance of flowering spears. Flattened spears ("flats") are the result of certain varietal 
characteristics. Thrips feeding can can cause significant reduction in the cosmetic appeal of 
spears. 

Freezing temperatures during spear emergence can cause "frosting" or discoloration of green 
spears. Frosted spears may still be marketable, albeit at a reduced value. If spears are cut while 
still frozen, damage is usually too severe to yield a marketable product. Sometimes ice formation 
is difficult to see because the ice is clear. This condition is known as "black ice." A field with 
black ice will appear darker green overall than what is normally observed. 

Overharvesting will lead to a decline in production and a proliferation of small spears. During 
the third year, harvesting may be continued the full season (i.e. about 60 days). 

Fields in their second year of production may be harvested, but the harvesting period should be 
limited to 2-4 weeks and should only be done in the most vigorous plantings. Asparagus fields 
should give good yields for 8-10 years. Asparagus is capable of a much longer production life, 
but it is usually limited in later years by weed infestations and Fusarium infections. A common 
rotation out of asparagus is wheat because it will do well despite weed infestations and Fusarium. 

POSTHARVEST HANDLING. Asparagus is an extremely perishable product. It must be 
cooled quickly after harvest. Local packing sheds hydrocool spears to remove the field heat after 
packing. Cooled water (approximately 38°F) is drenched over the packed cartons for 
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ASPARAGUS (continued) 

approximately 15 minutes. Asparagus needs to be stored at 32-36°F with ;::95% relative 
humidity. 

At high temperatures, asparagus spears will lose natural sugar, flavor, and vitamin C, and become 
tough, and start to decay. If rapidly cooled and held at 36 F, asparagus may be kept for about 
3 weeks. Desiccation can occur rapidly if asparagus apears are not placed on wet pads, since 
spears continue to elongate after harvest. 

Bacterial soft rot will occur at either the spear tips or butts if they are not quickly brought to 
optimum storage temperature and humidity. 

Storing asparagus in nonventilated containers will result in spear toughening. 

NUTRITION. Asparagus contains a substantial amount of vitamin C, vitamin A, and potassium. 
A 5-ounce serving contains only 20 calories excluding any dressings or butter. 
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BELL PEPPER (continued) 

DISEASES AND PESTS. Peppers are susceptible to the following aphid-transmitted virus 
diseases: alfalfa mosaic virus (AMV), tobacco mosaic virus (TMV), pepper mottle virus 
(PeMV), tobacco etch virus (TEV), potato virus "Y" (PVY), and cucumber mosaic virus 
(CMV). There is no control of most virus diseases. TMV can be mechanically transmitted by 
handling peppers after handling TMV-contaminated tobacco products. For this reason, transplant 
crews and greenhouse workers should refrain from smoking when handling pepper plants. 

Powdery mildew of peppers caused by the fungus Oidiopsis sicula ( 0. taurica) was found during 
late spring of 1994. This disease is extremely destructive on peppers, causing rapid defoliation 
of the plants, followed closely by fruit sunburning. Sulfur dust may be used as a preventative 
treatment. However, other fungicides are needed to control established infections. Phytophthora 
root rot caused by Phytopthora capsici is occasionally found. 

Insect pests of peppers include thrips, flea beetles, darkling ground beetles, cutworms, aphids, 
grasshoppers, seed corn maggots, leafminers, cabbage loopers, beet armyworms, and potato 
psyllid. 

HARVESTING. Most bell peppers are hand-harvested and thrown into trailers for transport to 
a nearby packing shed. In more mechanized harvesting operations, a belt loader is used to 
straddle beds and convey the picked fruit to a tractor-drawn trailer. Some trailers have high
walled sides, others use bins stacked on flat beds. 

Normally peppers are taken to a packing shed for grading, sizing, and packing. With green bells, 
any discolored or ripening fruit are usually rejected. Thirty lb, 1.1 bushel cartons are packed in 
the following sizes: Extra Large ( 40-45 count), Large (55-65), Mediums (70-80), Small (90-
100), and Choice (full box, no count). Sometimes Choice size is called "Choppers". Peppers 
are sometimes washed and waxed prior to packing. 

Cooling of peppers is usually done by forced air, although hydrocooling or vacuum cooling is 
possible. 

POST HARVEST HANDLING. Peppers should be stored at 45-55°F and 90-95% relative 
humidity. Bells are subject to chilling injury at temperatures below 45°F. At temperatures above 
55°F, peppers ripen quickly making them more susceptible to decay. Peppers should not be 
stored with apples, pears, melons or tomatoes as the ethylene given off by these fruits during 
ripening will cause premature aging in peppers. 

Peppers have a short shelf life (usually two weeks or Jess). Decayed peppers should be removed 
from the store display to prevent spread to sound fruit. 

NUTRITIONAL VALUE. A five ounce serving of bell pepper contains only 25 calories, and 
yet it supplies twice the recommended daily allowance of vitamin C. Peppers also contain 
substantial amounts of vitamin A and potassium. 
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BROCCOLI (continued) 

PLANTING INFORMATION. Most broccoli is direct seeded. Transplanting the crop is too 
expensive since roughly 48,000 plants/acre are needed at a cost of roughly $1,000/acre. 

A Stanhay precision planter or an air planter is often used to sow the crop. Seeds are placed Va 
to 1,4" deep on 40-42" beds (two seedlines per bed). Spacing between seedlines is usually about 
13". Broccoli is typically planted to stand (i.e., not thinned). If a planting is thinned, seed should 
be planted roughly 2-3" apart then thinned to 5-6". 

Plant spacing within rows varies according to grower preference. Factors to consider in 
determining plant spacing are percent inbred seed, soil seed bed texture, timing, insect pressure, 
and variety. Inbred seed of some varieties produce marketable broccoli heads while others 
produce plants with heads smaller than a half dollar. Standard plant spacing within rows is 5-6". 
However, depending upon the grower preference spacing can range from 4 to 8". 

University research has shown that plants develop larger heads with wider spacing and more 
compact heads with narrow spacing. Improper plant spacing often results in reduced yields due 
to the production of heads that are either too large or too small. Likewise, some varieties grown 
under unfavorable climatic conditions produce large stems (1Y2"or more) which are objectionable 
to consumers. Wide plant spacing may also contribute to "hollow stem" in broccoli; a condition 
that reduces product value. 

For precise planting, the broccoli seed must be sized and closely matched to the hole size in a 
Stanhay planter belt. Skips or doubles will occur when seed size and belt hole size do not match. 
Seed and equipment dealers usually have testing equipment to evaluate your needs. 

Natural or nonpelleted seed is typically used for broccoli plantings. Seed is sold in units of one 
thousand (M). A typical broccoli planting requires 55 thousand seeds per acre (42" bed, 2 
seedlines/bed, 6" plant spacing withing rows). Broccoli seed will germinate at temperatures of 
40-95°F. 

"Cateye" (also called "starring•') is a condition where some beads begin breaking into yellow 
flower. Some varieties have a tendency to develop this defect more quickly than others. A 
yellowish tone on the sides of the beads is not considered a defect. This is the result of lack of 
exposure to light during growth. 

SOILS. Broccoli grows best on well-drained soils. However, it may be grown on a wide range 
of soil textures. Excellent broccoli crops have been produced on soils ranging from dune sand 
to.silty clay. When grown on silty clay soils, it is necessary to prepare a fine seed bed in order 
to precision plant effectively. Broccoli has greater salt tolerance than lettuce, carrots or onions. 

IRRIGATION. Sprinkler irrigation is normally used for stand establishment in the Imperial 
Valley; furrow irrigation is frequently used in Yuma. After emergence, the field is converted to 
furrow irrigation. Broccoli is irrigated 6-8 times during the season. 

FERTILIZERS. Five hundred pounds of 11-52-0 are normally broadcast prior to listing the 
beds. This provides ample nutrients for the crop until the first cultivation and sidedressing. 
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BROCCOLI (continued) 

Some growers prefer to add small amounts of nitrogen through the sprinklers or in the first 
water-back after sprinkling. About 80 lb (units) of nitrogen are applied in a single sidedress 
application. UAN 32 or AN 20 are popular nitrogen fertilizers. If needed, additional nitrogen 
may be applied later in the irrigation water. Broccoli is not a heavy fertilizer user when 
compared to crops such as cauliflower or tomatoes. 

PEST CONTROL. Late season broccoli is not prone to suffer significant damage from insects. 
However, early season plantings are more likely to be attacked by flea beetles and worms. 

Cabbage loopers, armyworms, salt-marsh caterpillars, cutworms, sugarbeet nematodes, flea 
beetles and aphids can cause extensive damage unless controlled. 

The silverleaf whitefly can cause substantial damage to broccoli seedlings due to massive 
feeding pressure. Whitefly feeding can cause a 2- to 3-week delay in the normal maturity of the 
crop, completely throwing plantings out of their targeted market windows. In addition, "white 
stalk" of broccoli has developed on some plantings. This disorder is believed to be a reaction 
from a toxin that results form whitefly feeding. Currently Admire® is a systemic insecticide 
available on emergency use permit, section 18 which adequately controls whitefly. 

Blind bud is a condition where the growing point of a seedling has been damaged. The leaves 
thicken and enlarge, but there is no head formation. 

Downy mildew caused by Peronospora parasitica is the major fungal disease in broccoli. 
University research has shown that foliage can suffer a substantial amount of mildew lesions 
without affecting yield or quality. Mildew-tolerant varieties are available. 

Herbicides are fairly effective at controlling weeds in broccoli with the exception of london 
rocket and shepherd's purse. Hand weeding is often necessary to remove weeds that develop 
during the winter. 

HARVESTING. Broccoli is field-packed. A crop will be harvested twice and sometimes three 
times depending upon the market. Overmaturity is a major problem, especially in warmer 
weather. There is a tendency to plant too many acres in broccoli because it's an easy crop to 
grow. Most growers either ship the product themselves or have a contract with a shipper. 

Broccoli heads are removed by hand by snapping the stem. Leaves are stripped from the stem 
and the heads and placed on the table of a field harvesting machine. 

Heads are chosen on the basis of size and shape. Heads should be roughly 3" in diameter and 
no more than 8" in diameter. Heads should also be free from defects such as "cateye'', broken 
florets, dirt, debris, irregular bead size, and excessive flaring of the florets from the main stalk. 

Normally, 2-4 heads are trimmed to 8" in length. two to four heads are bunched and secured 
with a rubber band. If the market price is high, more heads may be used to make a bunch. 
Broccoli is packed in 26-pound, waxed-fiberboard cartons, containing 14 or 18 bunches. 
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BROCCOLI (continued) 

A small amount of the crop is sold as field-cut "florets." The loose florets are placed in mesh 
bags and packed in 9-12 lb cartons containing 3-4 bags each. There is also some "crown cut" 
broccoli sold. Crown cut broccoli consists of the top dome, cut from the stem at 3" in length. 
This is considered a "premium cut." While crown-cut broccoli commands a high market price, 
the harvesting process is slow and meticulous. Crown-cut buyers have very demanding standards 
that must be adhered to. 

POSTHARVEST HANDLING. Broccoli requires rapid cooling to insure preservation of 
quality. Harvested cartons should be taken immediately to the cooler. Liquid-icing is the 
standard cooling method. The process consists of injecting an ice/water slush into waxed cartons. 
This provides immediate cooling of the product because the slush contacts a very high proportion 
of the product surface area. Broccoli cartons should never be allowed to set for more than an 
hour on the dock before cooling. Immediately after icing broccoli should be taken into 
refrigerated storage. Failure to cool broccoli quickly will cause a loss of quality and/or shelf life. 

If bunched broccoli is stored at 32°F with a relative humidity of 90-95%, it should have a 10-14 
day shelf life. At higher temperatures the shelf life will decrease drastically. Storage at 50°F, 
for example, will reduce the shelf life to 5 days. Excessive storage time will cause yellowing 
and softening of the tissue and beads. Off-flavor and bad odor may also develop. 

Broccoli should never be stored with ethylene sources such as ripening melons, avocados, 
bananas, apples, or pears. Exposure to ethylene will accelerate the yellowing of beads. 

NUTRITION. An average broccoli stalk contains only 30 calories and provides 240% of the 
recommended daily allowance of vitamin C plus 10% of the recommended daily allowance of 
vitamin A. Some recent studies have shown that broccoli aids in the prevention of some forms 
of cancer. 
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CABBAGE (continued) 

IRRIGATION. Sprinkler irrigation is used to germinate the crop. Once the seedlings have 
emerged, the field is furrow irrigated. Cabbage grows well on medium and moderately heavy 
soil. Cabbage has intermediate salt tolerance. 

FERTILIZERS. Five hundred pounds of 11-52-0 broadcast prior to listing is standard practice. 
'Sidedress applications of nitrogen (60-80 lb N/acre) are common. Ammonium nitrate or UAN32 
solutions are often used. 

PESTS AND DISEASES. Insect pests of cabbage include crickets, cutworms, flea beetles, 
saltmarsh caterpillars, aphids, thrips, and cabbage looper. Once an insect burrows into 
cabbage heads, chemical control is nearly impossible. 

Cabbage should not be planted following sugar beets due to possible cyst nematode infection 
(Heterodera schachtii). Downy mildew (Peronospora parasitica) may require control if moist, 

. cool conditions, persist. 

Oedema is a physiological disorder of cabbage which is manifested by pits and craters on the 
epidermis of the leaves. It is caused by overwatering, especially during cloudy, humid weather. 

Blind plants are created by mechanical damage or genetic defects. Bird and insect feeding are 
often the culprits. 

HARVESTING. Fields are harvested by hand. Cabbage is packed 24 heads per bulge-packed 
·carton weighing 45 lb minimum. Head counts can vary from 18-24 heads, however many sales 
are made on, thebasis of net weight. Cabbage is normally sold by the pound at retail stores. 

Cone-shaped cabbage heads are not acceptable in markets on the West Coast and in the Pacific 
Northwest. Some cabbage is grown under contract with fast food outlets for coleslaw and salad 
mixes. 

Cabbage may be either hydrovac or vacuum cooled. It should be stored under refrigeration after 
cooling. 

POSTHARVEST. Cabbage should be stored at 32°F and a 98% relative humidity. Storing at 
low humidity causes wilting and senescence. Cabbage is sensitive to ethylene and should not be 
stored near ethylene sources (i.e., ripening fruits), because loss of green color and abscission of 
·the leaves will result. 

NUTRITION. Cabbage is an excellent source of vitamin C, potassium and fiber. A six ounce 
serving contains 30 calories. 
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FALL CANTALOUPE (continued) 

The last irrigation is scheduled about one week prior to harvest. During this time, excessive 
moisture may increase ground spotting, rotted fruit, and soft fruit. 

FERTILIZERS. Three hundred pounds of 11-52-0 may be applied before listing (as needed). 
Sixty to eighty pounds of nitrogen are sidedressed in one application. Fall melons tend to grow 
larger than the spring planted crop. Size is controlled by spacing, nitrogen fertilizer and 
irrigation practice. Some growers apply the preplant fertilizer as liquid ammonium phosphate 
(10-34-0) or phosphoric acid (0-52-0) injected next to the seedlines. 

POLLINATION. At least one colony of bees per acre is recommended and lY2 colonies are 
better. The bees should be distributed on at least two sides of a 40-acre field; distribution of bees 
within fields is even better. Research has indicated that yields are increased with heavy bee 
saturation. 

Bisexual flowers (i.e., flowers that will go on to produce fruit) are only open for one day. On 
the average, a well pollinated flower will receive at least 15 bee visits during this time. If poorly 
pollinated, the flower aborts. 

The highest quality, earliest maturing, and largest fruit are produced near the crown of the plant. 
Hence, it is important that an adequate supply of bees be delivered to the field when the first 
male blossoms develop. 

PEST AND DISEASE CONTROL. Fall cantaloupes are subject to a number of insect 
problems: crickets, ground beetles, cutworms, aphids, mites, loopers, Ieathoppers, and 
leaf miners. The rnusl serious problem with fall melon production is the silverleaf whitefly. 
While there are some chemicals which give a degree of protection, there is no sure means of 
keeping fields free of whiteflies. Dense populations of whiteflies can destroy a melon crop. 

Sudden wilt (Pythium spp.) is a serious problem affecting melons after fruit set. The problem 
is lessened by using alternate furrow irrigation allowing for a portion of the root zone to remain 
dry. 

Powdery mildews (Sphaerotheca fuliginea or Erysiphe cichoracearum) are foliar diseases 
favored by warm weather and moisture. Dusting sulfur and agrichemicals are used for control. 
Other diseases of lesser importance include: charcoal rot (Macrophomina phaseolina), root rots 
(Monosporascus cannonballus, Fusarium spp., Pythium spp., and Rhizoctonia solani), and 
gummy stem blight (Didymella bryoniae). 

Fusarium fruit rot (F. roseum) can cause severe damage. Control measures must be applied 
preventative (before the onset of disease) in order to achieve control. 

Weeds are serious problems in cantaloupes. Growers rely on hand weeding and cultivation to 
kill unwanted weeds during the bed reconstruction process. 
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FALL CANTALOUPE (continued) 

HARVESTING. Most of the crop is field harvested on tractor-pulled, field-pack machines that 
span 11-12 beds. The basic harvest crew uses 14-17 people including a field supervisor. A crew 
can harvest 50-60 cartons per hour. 

The decision to "break" a field is determined by many factors: market price, sugar content of 
the fruit, weather, and anticipated yield. 

Cantaloupes should have at least 10% soluble solids (sugar) for good dessert quality fruit. 
However, the. minimum legal standard is 8%. High quality, crown-set fruit may have 14% 
soluble solids or more. While cantaloupes ripen and soften after harvest, they do not increase 
in sugar content. 

The preferred shape for a cantaloupe is round and symmetrical. Triangular shaped melons are 
difficult to pack and rattle in the box. 

Picking is done according to melon background color (the color between netting). However, 
pure, full-slip, straw-colored melons are no longer the industry standard. Greenish cast 
cantaloupe hybrid varieties are acceptable provided they contain sufficient sugar. 

Less fusarium rind rot (F. roseum) is seen in green-colored fruit. Sometimes green-colored 
fruit have more sugar than straw-colored fruit, especially if they were grown in hot weather. 

First impressions of the fruit coming from a district are important in establishing a good report 
with buyers. Thus, it is important to pack a good carton at the beginning of the season. 

Rough handling causes scuffing or bruising of the net and puncturing or cracking of the fruit and 
results. in a.I\ increase in _the incidence of decay and dehydration. 

Culling and sizing is done by the packers who throw 3-15% of the fruit (off sizes/shapes and 
blemished fruit) back into the field. Sizing is by "feel" with packed sizes being 9, 12, 15, 18, 
23 or 30 fruit per carton Carton weight is approximately 40 pounds.. Most of the time there 
are no 30's shipped. Presentation is important in establishing repeat melon sales. Care should 
be taken to pack high· quality melons free of defects and sunburn. 

Cartons are stacked 42 per pallet and 12-14 pallets per trailer. It takes 2-2V2 hours to fill a 
trailer. Filled trailers are taken to pressure or "forced- air" style coolers to remove field heat. 
Hydrocooling-Isalso used, but only with shed-packed fruit. 

One method of circumventing the need for pressure cooling in remote areas is to harvest at night 
using lights, or packing early in the morning before the melons heat up. Cool melons are placed 
under refrigeration. 

Major losses of potentially harvestable fruit occur from mechanical damage and sunburn. Vine 
coverage has a lot of influence on the incidence of sunburned fruit. Once the roots quit pumping 
moisture to the fruit, the melons will heat and burn. 
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FALL CANTALOUPE (continued) 

POSTHARVEST HANDLING. Cantaloupes may be stored for roughly two weeks at 36-4l"F 
and 95% relative humidity. At lower temperatures, chilling injury may occur. 

Hot water dips of 135-140°F for three minutes reduce surface decay organisms. When hot water 
dips are used and fruit are placed in poly bags for storage, cantaloupes have been kept up to 30 
days. 

NUTRITION. A quarter cantaloupe slice supplies the recommended daily allowance of vitamins 
C and A. It also is a good supply of potassium and dietary fiber. There are roughly 50 calories 
in a quarter slice. 
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MID-BED TRENCH CANTALOUPE (continued) 

Fields are furrow irrigated to wet the seedlines. No additional irrigation is needed for the next 
40-50 days. Water vapor inside the tunnel condenses on the plastic film and drips back to the 
soil. Thus recycling the water. 

After temperatures begin to rise and the plants touch the plastic, ventilation is needed to prevent 
injury. Normally, holes are punched by hand, or machine, and the water vapor is allowed to 
escape. Plants will acclimate to the lower relative humidity. After a few days, the plastic is 
removed and the plants are thinned. 

Unless the plastic mulch is laid on a sloping bed, rain may collect causing the plastic film to sag 
and stretch into trenches, thus injuring plants. Some growers have to go through the field 
puncturing holes in the film to let puddled water escape. 

SOILS . . Well--drained soils are preferred. Sandy or silt loams are sometimes selected for the 
earliest crop. Heavier soils are preferred because of their greater water holding capacity which 
slows the onset of vine collapse. Beds should be left cloddy to allow for maturing melons to 
develop with minimal soil contact and good aeration. 

Fields located in .the northern portion of the valley near the Salton Sea are preferred for the early 
_melqn crops. , This area is less subject to freezing due to the influence of the sea. Spring 
cantaloupes are also planted in the Bard/Winterhaven area of the county. . ' - . 

IRRIGATION. Cantaloupes are usually furrow irrigated. Sprinkling tends to cool the soil and 
cantaloupes do not respond well to prolonged or frequent irrigation. 

Irrigations are scheduled as needed to allow for moisture to be replaced i.n the beds. Excessive 
saturation can stimulate root rot diseases and ground spotting of fruit. 

The last irrigation is normally scheduled one week prior to harvest. Excessive moisture during 
harvest may increase ground spotting, and fruit rots. 

FERTILIZERS. Most growers apply 10-34-0 liquid in the beds at planting or 11-52-0 broadcast 
prior to listing the beds. As much as 150 lb nitrogen is sidedressed. Normally UAN32 or AN20 
is used. 

POLLINATION. At least one colony of bees per acre is recommended and 1 V2 colonies is 
better. The bees should be distributed on at least two sides of a 40-acre field; distribution of bees 
within fields is even better. Research has indicated that yields are increased with heavy bee 
saturation. 

Bisexual, or fruit-producing flowers are only open for one day. On the average, a well pollinated 
flower will receive at least 15 bee visits during this time. If poorly pollinated, the flower aborts. 

The highest quality, earliesty maturing, and largest fruit are produced near the crown of the plant. 
Therefore, it is important that an adequate supply of bees be delivered to the field when the first 
male blossoms develop. 
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MID-BED TRENCH CANTALOUPE (continued) 

PEST AND DISEASE CONTROL. Spring cantaloupes are subject to a number of insect 
problems including cutworms, aphids, mites, lliopers, leatboppers, and Ieafminers. 

The silverleaf whitefly causes damage to late season melons by extracting massive amounts of 
plant fluids. The whitefly excrement is a food source for fungal growth which is unsightly and 
difficult to remove from the net of mature cantaloupes. Heavy whitefly feeding may cause loss 
of the entire crop. 

Sudden wilt caused by Pythium sp. is a serious problem affecting melons after fruit set. The 
problem is lessened by using alternate furrow irrigation allowing for a portion of the root zone 
to remain dry. 

Mosaic viruses including zucchini yellow mosaic (ZYMV), watermelon mosaic II (WMV), 
papaya ringspot (PRSV) (also called watermelon mosaic virus I), and cucumber mosaic 
(CMV) are vectored by various aphid spp. during the spring. There is no control for these 
viruses. 

Powdery mildews caused by Sphaerotheca .fuliginea, or Erysiphe cichoracearum are foliar 
diseases favored by warm weather and high moisture. Dusting sulfur and other agrichernicals 
are used to control these organisms. Other diseases of lesser importance include charcoal rot 
caused by Macrophomina phaseolina, root rots caused by Monosporascus cannonballus, 
Fusarium spp., Pythium spp. and Rhizuctonia solani, and gummy stem blight caused by 
Didymella bryoniae. 

Fusarium fruit rot caused by F. roseum can cause severe damage. This disease can be 
controlled, but preventative control measures must be applied before the onset of disease if it is 
to be effective. Otherwise, control measures are useless. 

Weeds are serious problems in cantaloupes. Herbicides have not been completely successful, 
forcing growers to rely on hand weeding. 

HARVESTING. Most of the crop is field-harvested on tractor-pulled machines that span 12 
beds. The basic harvesting crew consists of 14-17 people, including field supervisor. A 
harvesting crew can harvest 50-60 cartons per hour. 

The decision to "break" (i.e., harvest) a field is determined by many factors: market price, fruit 
sugar content, weather conditions, and anticipated yield. 

The minimum legal standard for cantaloupe sugar content (soluble solids) is 8%. However, most 
shippers try to harvest melons averaging 10% sugar. High quality, crown set fruit may have 
14% soluble solids or more. While cantaloupes ripen and soften after harvest, they do not 
increase in sugar content. 

The preferred melon shape for a cantaloupe is round and symmetrical. Triangular-shaped 
melons are difficult to pack and rattle in the box . 
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MID-BED TRENCH CANTALOUPE (continued) 

Picking is done according to melon background color (i.e., the color between the netting). 
However, pure, full-slip, straw-colored melons are no longer the "standard" for the industry. 
Greenish cast, cantaloupe hybrid varieties are acceptable provided they contain sufficient sugar. 

Fusarium rind rot (F. roseum) is less common in green-colored fruit. Sometimes green-colored 
fruit have more sugar than straw-colored melons, especially in hot weather. 

First impressions of the fruit coming from a district is important in establishing a good repor with 
buyers. For this reason it is important to pack a good carton at the beginning of the season. 

Rough handling resulting in scuffing or bruising of the net and puncturing or cracking of the 
fruit will increase the incidence of decay and dehydration. 

Fruit sizing is done by the packers who throw 3-15% of the fruit back into the field. Sizing is 
by "feel" with packed sizes being 9, 12, 15, 18, 23, or 30 fruit per carton. Carton weight is 
approximately 40 pounds. Most of the time there are no 30' s shipped. Presentation is important 
in establishing repeat melon sales. Care should be taken to pack high quality melons free of 
defects and sunburn. 

Cartons are stacked 42 per pallet and there are 12-14 pallets per trailer. It takes 2-2Y2 hours to 
fill a trailer. Filled trailers are taken to pressure or "forced air" type coolers to remove field 
heat. Hydrocooling is also used, but only with shed-packed fruit. 

One method of circumventing the need for pressure cooling in remote areas is to harvest at night 
using lights, or packing early in the morning before the melons heat up. Cool melons are placed 
under refrigeration. 

Major losses of potentially harvestable fruit occur from mechanical damage and sunburn. Vine 
coverage greatly influences the amount of sunburned fruit. Once the roots quit pumping moisture 
to the fruit, the melons will heat and burn. 

POSTHARVEST HANDLING. Cantaloupes may be stored for roughly two weeks at 36-41°F 
and 95% relative humidity. At lower temperatures, chilling injury may occur. 

Hot water dips of 135-140°F for three minutes reduce surface decay organisms. When hot water 
dips are used with master poly container storage, cantaloupes have been stored up to 30 days. 

NUTRITION. A quarter cantaloupe slice supplies the recommended daily allowance of vitamins 
C and A. It is also a good supply of potassium and dietary fiber. There are roughly 50 calories 
in this size portion. 
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SLANT BED SPRING CANTALOUPE (continued) 

SOILS. Well-drained soils are preferred. Sandy or silt loams are sometimes selected for the 
earliest crop. Heavier soils are preferred because of their greater water holding capacity which 
slows the onset of vine collapse. Beds should be left cloddy to allow for maturing melons to 
develop with minimal soil contact and good aeration. 

Fields located in the northern portion of the valley near the Salton Sea are preferred for the early 
melon crops. This area is less subject to freezing due to the influence of the sea. Spring 
cantaloupes are also planted in Winterhaven (eastern Imperial county). 

IRRIGATION. Slant-bed cantaloupes are usually furrow irrigated. Sprinkling tends to cool the 
soil and cantaloupes do not respond well to prolonged or frequent irrigation. 

After planting, the tops of the beds are shaved to fill the furrows and bring the furrow water 
closer to the seed lines. The beds are then irrigated and water is "subbed" (moved by capillary 
action) past the seed line. This may take several days. 

Following emergence, water is often withheld for several weeks. This is done to maintain soil 
warmth and promote early growth. The last irrigation is normally scheduled one week prior to 
harvest. Excessive moisture during harvest may increase ground spotting, rotted fruit, and soft 
fruit. 

FERTILIZERS. Most growers apply liquid 10-34-0 in the beds at planting or broadcast 11-52-0 
prior to listing the beds. Up to 150 lb of nitrogen are sidedressed. Normally UAN32 or AN20 
is used. 

POLLINATION. At least one colony of bees per acre is recommended and 1 Vi colonies are 
better. The bees should be distributed on at least two sides of a 40-acre field; distribution of bees 
within fields is even better. Research has indicated that yields are increased with heavy bee 
saturation. 

Flowers that are bisexual (i.e., fruit-producing flowers) are only open for one day. On the aver
age, a well pollinated flower will receive at least 15 bee visits during this time. If poorly 
pollinated, the flower aborts. 

The highest quality, earliest maturing, and largest fruit are produced near the crown of the plant. 
For this. reason it is important that an adequate supply of bees be delivered to the field when the 
first male blossoms develop. 

PEST CONTROL. Spring cantaloupes are subject to a number of insect problems including 
cutworms, aphids, mites, Ioopers, silverleaf whiteflies, leafhoppers, and leafminers. 

The silverleaf whitefly can cause yellowing, wilting and death of plants. They remove a large 
quantity of plant sap during feeding. The excrement from whiteflies called "honeydew" falls on 
the fruit and foliage. Black-colored fungi develop on the nutrient-rich excrement causing an 
undesirable appearance of the fruit. Field packing becomes nearly impossible as the fruit need 
to be washed to remove the discoloration. 
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SLANT BED SPRING CANTALOUPE (continued) 

Sudden wilt caused by Pythium sp. is a serious problem affecting melons after fruit set. The 
problem is lessened by using alternate furrow irrigation which allows for a portion of the root 
zone to remain dry. 

Mosaic viruses including zucchini yellow mosaic (ZYMV), watermelon mosaic II (WMV), 
papaya ringspot (PRSV), and cucumber mosaic (CMV) are vectored by various aphid sp. 
during the spring. There is no control. 

Powdery mildews, caused by Sphaerotheca fuliginea or Erysiphe cichoracearum, are foliar 
diseases favored by warm weather and moisture. Dusting sulfur and agrichemicals are used for 
control. Other. diseases of lesser importance include charcoal rot caused by Macrophomina 
phaseolina, root rots caused by Monosporascus cannonballus, Fusarium spp., Pythium spp., and 
Rhizoctonia solani, and gummy stem blight caused by Didymella bryonia. 

Fusarium fruit rot, caused by F. roseum, can cause severe damage. Control measures must be 
applied as a preventative (i.e., before disease occurs) in order to be effective. Otherwise, control 
measures are useless. 

Weeds are serious problems in spring cantaloupes. Herbicides have not been successful, 
therefore growers rely on hand weeding and cultivation during the bed reconstruction process to 
kill unwanted weeds. 

HARVESTING. Most of the crop is field-harvested on tractor-pulled machines that span 12 
beds. The basic harvest crew consists of 14-17 people including a field supervisor. A harvesting 
crew can harvest 50-60 cartons per hour. 

Thed~cision to "break" a field is determined by many factors: market price, sugar content of 
the fruit, weather, and anticipated yield. 

Cantaloupes should have at least 10% soluble solids (sugar) for good dessert quality. However, 
the minimum legal standard is 8%. High quality, crown-set fruit may have 14% soluble solids 
or more. While cantaloupes ripen and soften after harvest, they do not increase in sugar content. 

The preferred shape for a cantaloupe is round and symmetrical. Triangular-shaped melons are 
difficult to pack and rattle in the box. 

Picking is done according to melon background color. However, pure, full-slip, straw-colored 
melons are no longer the industry standard. Greenish cast cantaloupe hybrid varieties are 
acceptable provided they contain sufficient sugar. 

Less fusarium rind rot (F. roseum) is seen in green-colored fruit. Sometimes green-colored 
fruit have more sugar than straw-colored fruit, especially during hot weather. 

First impressions of the fruit coming from a district are important in establishing a good report 
with buyers. This makes it important to pack a good carton at the beginning of the season. 
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SLANT BED SPRING CANTALOUPE (continued) 

Rough handling resulting in scuffing or bruising of the net and puncturing or cracking of the fruit 
will increase the incidence of decay and dehydration. 

Culling and sizing is done by the packers who throw 3-15% of the fruit (off sizes and blemished 
fruit) back into the field. Sizing is by "feel" with packed sizes being 9, 12, 15, 18, 23, or 30 
fruit per carton. Carton weight is approximately 40 pounds. Most of the time there are no 30's 
shipped. Presentation is important in establishing repeat melon sales. Care should be taken to 
pack high quality melons free of defects and sunburn. 

Cartons are stacked 42 per pallet and 12-14 pallets per trailer. It takes 2-2.5 hours to fill a 
trailer. Filled trailers are taken to pressure or "forced air" type coolers to remove field heat. 
Hydrocooling is also used, but only with shed packed fruit, not field pack. 

One method of circumventing the need for pressure cooling in remote areas is to harvest at night, 
using lights or packing early in the morning before the melons heat up. Cool melons are placed 
under refrigeration. 

Major losses of potentially harvestable fruit occur from mechanical damage and sunburn. Vine 
coverage has a lot of influence on the incidence of sunburned fruit. Once the roots quit pumping 
moisture to the fruit, the melons will heat and burn. 

POSTHARVEST HANDLING. Cantaloupes may be stored for roughly two weeks at 36-41°F 
and 95% relative humidity. At lower temperatures, chilling injury may occur. 

Hot water dips of 135-140°F for three minutes reduce surface decay organisms. When hot water 
dips are used and fruit are stored in poly bags, cantaloupes have preserved well up to 30 days. 

NUTRITION. A quarter cantaloupe slice supplies the recommended daily allowance of vitamin 
C and A. It also is a good supply of potassium and dietary fiber. There are roughly 50 calories 
in this size portion. 
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CAULIFLOWER (continued) 

Black rot is a seed-borne bacterial disease caused by Xanthomonas campestris. The disease is -
vety destructive. Hot water treatment is often used by seed companies to treat for black rot. The 
process is not 100% effective. Seed known to have black rot, or hot water treatment, should 
never be used for growing transplants. Seed is only hot-water treated if it has been found to be 
infested with X. campestris bacteria since hot water treatment reduces seed viability. 

Proper varietal selection keyed to specific planting dates is crucial for cauliflower production. 
Varieties have internal clocks based on plant age and ambient temperature which trigger the curd 
to develop at a specific time. Depending on the variety, the period of adaptation may be only 
a couple of weeks or more than a month. Varieties grown out-of-slot will not develop 
satisfactorily. 

Ricing, yellowing, light weight curds, and breaking apart of the florets are common defects which 
occur when a mistake is made in choosing the appropriate planting period for a given variety, 
or when the crop grows during adverse weather. 

SOILS AND IRRIGATION, Cauliflower performs well on medium to medium-heavy soils, 
provided there is adequate drainage. On sandy soils, extreme care must be taken not to stress 
the plants for water or premature heading may occur. Open pollinated cauliflower of the 
Snowball Y class requires more water and fertilizer than vigorous blue-green hybrids. 
Cauliflower is normally sprinkler irrigated for seedling emergence and then converted to furrow 
irrigation. Transplants are sprinkled until the new roots are established. 

FERTILIZER. A 500 lb broadcast application of 11-52-0 before listing is normal practice. 
Some cauliflower varieties require more nitrogen than others. The standard practice is to apply 
200 lb or more actual nitrogen per acre during the growing season to promote vegetative growth 
of the outer jacket leaves in order to protect the curds from solar yellowing. 

Many types of nitrogen fertilizer may be used for sidedress applications: dry or liquid 
ammonium nitrate (34-0-0), AN20 (20-0-0), UAN 32 liquid, and occasionally CAN 17 liquid. 

INSECTS, DISEASES AND MISCELLANEOUS PROBLEMS. Cabbage loopers, 
armyworms, flea beetles and aphids must be controlled. Flea beetles and worms are very 
active in late summer and early fall. These insects can destroy a stand in 24-48 hours. 

Silverleaf whitefly will cause delayed and irregular maturity if not controlled. There are 
currently systemic materials for preplant application which work well on whiteflies. 

Cauliflower should not be planted after sugar beets or in the same field for more than three 
consecutive years due to the possible infestation of sugar beet cyst nematode (Heterodera 
schachtii). Broccoli and cabbage are also hosts for sugar beet cyst nematode. 

"Wind whip" causes girdling and death of small seedlings. Later, surviving plants may wilt and 
fail to make a curd. The stems of affected plants become very brittle at the soil level. Seedlings 
are more susceptible to wind whip after thinning or weeding due to decrease wind impedance. 
Check the weather forecasts to avoid wind whip injury. 
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CAULIFLOWER (continued) 

Field mice may be a problem near harvest. Once the mice have become established in a field 
they are nearly impossible to control. Prebait around and destroy grassy areas around the 
perimeter of the field. 

Sooty mold or curd smudge (caused by Cladosporium sp.) is a surface curd contaminant which 
frequently occurs near harvest. It is held in check by the use of chlorinated water sprays before 
packing. Washing also helps to remove dust and debris from the curds. 

Blind bud is a condition where there is no curd formation. The cause may be due to mechanical 
injury or a genetic defect. Insect chewing and bird feeding are common causes. 

Downy mildew (Peronospora parasitica) is a foliar fungal disease. Treat only when necessary 
to protect the leaf canopy. 

HARVESTING. All cauliflower is field harvested using machines and a crew of 18-21 people. 
The machines are built higher off the ground than those used for cantaloupes. 

Fields are normally harvested 2-4 times or more depending upon the market. Mature curds (6 
inches or larger) are hand-harvested and trimmed. The field workers trimming curds say they 
are making a "corona" or crown cut. The curds are placed on the tables of field harvesting 
machines. Cauliflower should never be allowed to roll over and to touch the white curd on the 
table. Scuffed curds are subject to decay and browning. 

The packing crew wraps curds in plastic bags, tapes the butt ends to seal and place-packs the 
curds according to size. Nine curds/carton (9's), 12's, 16's, and 20's are used, but shippers pack 
mostly 12's. 

Some cauliflower is cut into florets for the food service trade. Cartons containing two 3 lb bags 
of 1 \/2-3" florets are common. 

Yields of 500-600 cartons per acre are possible with good fields. The county average is 350-400 
cartons per acre due to lack of sales during some periods of the year. 

POSTHARVEST HANDLING. Cauliflower is extremely perishable and should be stored for 
very short periods of time. The storage temperature should be 32°F and 95+% relative humidity. 

Storage at high temperature rapidly causes deterioration of cauliflower quality and shelf life. For 
example, at 32°F "flower" can be stored 3-4 weeks, at 38°F the shelf life is two weeks, at 41°F 
it is 7-10 days, at S0°F it is 5 days, and at 59°F only 3 days! When there is an oversupply, 
cauliflower is often stored at too high a temperature and too low a humidity. Long term or 
improper storage results in bad arrivals, price adjustments and poor quality product at retail 
markets. 

NUTRITION. An average 14 head serving of cauliflower provides vitamin C, potassium and 
only 25 calories. 
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CELLO CARROT (continued) 

on stratified soils. If soils are too heavy, deformed and "hairy" roots will result. Good color 
will not develop if the soil stays too wet. 

IRRIGATION. Carrots are sprinkler irrigated for stand establishment. Carrots germinate 
slowly, therefore, the beds must be kept moist to prevent crusting. They may take as long as ten 
days to germinate in cool weather. 

Sprinklers also reduce salinity which is important since carrots are very sensitive to salt. Sprin
kler costs include rent, in-and-out labor, maintenance and sprinkler operation. 

After sprinkling, carrots are normally furrow irrigated for the remainder of the season. Drip 
irrigation has not worked well with carrots. Excess water due to over-irrigation or producing 
carrots on poorly drained soils tend to increase the incidence of enlarged lenticels and "hairy 
roots". 

If carrot fields are allowed to become too dry and then irrigated, there may be significant 
splitting of roots. Dryness tends to cause the cell walls to harden and lose elasticity. When more 
water is applied the carrot core tends to expand while the outer layers do not. This results in 
splitting. 

FERTILIZERS. Previous crop history is helpful in determining early season nitrogen fertilizer 
requirements. If the field has some residual nitrogen, there is no need to apply more until the 
seedlings emerge. Carrot roots are vulnerable to "forking" if too much nitrogen is applied 
preplant. Phosphate is applied before listing at rates of 450-500 lb of 0-45-0 per acre. Preplant 
fertilizer should be disced into the soil before listing to prevent forking. 

Sidedress applications of 60-80 lb of actual nitrogen are made during the growing season. 
Commonly used materials are dry ammonium nitrate (34-0-0), liquid ammonium nitrate (20-0-0), 
and UAN 32 (32-0-0). 

Nitrogen deficiency in carrots is not readily apparent when viewing a field. Deficient fields 
might show art irregular pattern in height of the tops, but the foliage will still be green in color. 
Since carrots are often grown on sandy soils, the fertilizer status should be checked by taking 
petiole analysis on a regular basis. 

NEMATODE CONTROL. Needle nematode (Longidorus africanus), stubby root nematode 
(Trichodorus spp.) and root knot nematode (Meloidogyne spp.) must be controlled by 
fumigation or chemicals to prevent forked carrot roots. 

A common method of nematode control is to apply metham sodium at a rate of 60 gallons per 
acre in a preplant flood irrigation prior to listing the beds. The soil needs to be preirrigated and 
the material applied in a second irrigation a week to ten days later. Another method is to apply 
metham sodium foto the beds with a "rake injector", a series of parallel bars which allow the soil 
to flow around the teeth mixing the chemical with the soil during application. The rake method 
is roughly half the cost of water-run application due to lower rates of metham sodium being used. 
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CELLO CARROT (continued) 

PESTS AND DISEASES. Crickets, grasshoppers, striped flea beetle larvae and cutworms 
can be a problem when seedlings emerge. Later, aphids, whiteflies and spider mites may attack 
the leaves. Cutworms may attack crowns and have been a major problem in recent years. 

Powdery mildew (Erysiphe polygoni) needs to be controlled if it attacks early in the growing 
season. Damping-off fungi (Rhizoctonia solani and Pythium sp.) are controlled by seed 
treatment. Cavity spot (Pythium sp.) and forking disorders have become serious problems in 
some fields. At present, crop rotation away from carrots is the only control. Root rots (Pythium 
spp) and bacterial soft rot (Erwinia spp. and Pseudomonas spp.) are usually absent under good 
cultural practices. 

Early blight (Cercospora carotae) and late blight (Alternaria dauci) are fungal diseases found 
occasionally in carrots. These diseases must be controlled to prevent economic damage. 

HARVESTING. The majority of the carrots are machine harvested, however, a small acreage 
is hand bunched (tops on). Small harvest machines take one half bed per pass while the larger 
machines can handle two full beds at a time. Loaded semi-trucks and trailers are taken to a local 
shed or transported to Bakersfield for washing, sizing, grading and packing. Growers must share 
in the freight to ship field- run carrots to Bakersfield. The cost of hauling normally runs $21-28 
per ton to the grower. 

The packout percentage of field-run carrots is variable depending upon variety, growing 
conditions, disease incidence, insect damage, mechanical damage during harvest and packing 
conditions. Fields will range from packout rates of 70-80% to as low as 35-40%. 

Carrots are marketed with tops on (bunched carrots), in one or two pound cello bags or topped 
loose in master poly containers. Prices vary according to container size. 

Two sizes of cello carrots are packed: Jumbos and Standards. Standard cellos must be 
between 6-12" long and greater than 5/16" in diameter. There must be no less than 7 and no 
more than 13 carrots for a one pound cello. Carrots over 1 W' in diameter at the crown are 
classified as "Jumbos". While jumbos are cheaper to pack, our cost data does not allow for this 
reduction to be itemized separately. 

The "shortcut" or "baby carrot" market has exploded in recent years. Some acreage is planted 
specifically for the shortcut market. Often, cull carrots may be used to produce shortcuts. Most 
grower contracts with a shipper allow for rebates for the culls which are used for secondary 
peeler or diced carrot markets. 

Precut carrot sticks are now being marketed nationally. Shredded carrots, match stick cuts 
(Julienne cut), crinkle cut and "coins" are also marketed. 

Bunched carrots are undercut and hand-sorted with 24 bunches per carton. The tops are bound 
with a wire twist tie. Master bunches are windrowed and thrown by hand onto special types of 
trucks with moveable chain link beds. Full loads are taken to sheds where electric motors are 
hooked up to rotate the chain link beds (similar to a continuous conveyer belt) and unload the 
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CELLO CARROT (continued) 

bunches into a water bath. This cushions the fall and reducing carrot shattering and cracking. 

Bunches are washed and hand-loaded into waxed cartons. Top loaded crushed ice is used to cool 
the roots which are then taken to cold storage. 

POSTHARVEST. Mature, topped carrots have a very long shelf life if stored properly. At 34°F 
and 98% relative humidity, carrots may be stored for up to five months. Washing helps remove 
decay organisms and reduce loss. However, most of the carrots grown locally are shipped to 
retail markets soon after harvest. 

Bunched carrots are highly perishable because of the tops. They may be stored for only two 
weeks under temperatures of 32°F and 98% relative humidity. 

Carrots should not be stored near ethylene sources (ripening fruits in particular) or they may 
develop a bitter flavor. 

NUTRITION. Carrots are low in calories (40 calories per average root}, high in fiber, and 
contain three times the recommended daily allowance of vitamin A. They are also low in sodium 
and high in potassium. 
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LEAF LETTUCE.( continued) . · .... ' ' . 

SOILS. Silt loams and sandy soils are preferred. The lighter soils provide better drainage 
during cold weather and warm up more readily. Lettuce has a moderately low degree of salt 
tolerance. Excess salinity results in poor seed germination and small heads. 

IRRIGATION. Most growers use sprinkler irrigation for the first 5-7 days or until the seedlings 
emerge and the grower can "green line" the seed rows. The field is then converted to furrow 
irrigation for the remainder of the season. 

Care must be taken not to oversaturate beds when growing early-season lettuce. Excess moisture 
favors the development of bottom rot (Rhizoctonia solani). 

Gated pipe is also used, especially near harvest. The major benefits of gated pipe is to allow for 
uniform application of water down furrows and to maintain a dry head basin so that harvesting 
equipment can turn around on hard ground. The irrigation labor costs used also include shovel 
work, grader work, and pipe setting. 

FERTILIZERS. Five hundred pounds of 11-52-0 are usually broadcast prior to listing. 
Nitrogen is sidedressed just after thinning and during later growth. Early, warm-season lettuce 
requires less N than that grown in January and February. About 150 lb N are used early, while 
200-250 lb are applied during cold weather. 

Lettuce is very sensitive to overdoses of arnmoniacal fertilizers. Seedling injury will be 
expressed by root burn, yellowing of the leaves, and even dead plants. Fertilizer injury later in 
the season is expressed by wilting of the outer leaves and a rusty reddish discoloration in the 
middle of the plant root. 

PEST AND DISEASE CONTROL. Insect pests include crickets, cutworms, leafminers, salt 
marsh caterpillars, and beet armyworms. Cabbage loopers can be especially serious after 
thinning. Aphids and thrips are late-season insect pests that should be controlled. 

Silverleaf whitefly can cause delayed maturity. A preplant application of Admire® (imidacloprid) 
is used for control. 

Pest control is more difficult to manage in mixed lettuce as compared with head lettuce. Leaf 
lettuce is often planted in small, 8-20 bed blocks along with bok choy and nappa. There are 
often several plantings made on different dates in the same fields. Pesticide drift onto nontarget 
crops is a difficult problem to manage. 

The most serious diseases affecting leaf lettuce are big vein, infectious yellows, bottom rot 
(Rhizoctonia solani), grey mold (Botrytis cinerea), and lettuce drop (Sclerotinia sclerotiorum 
and S. minor). Use mosaic-free seed (i.e., no virus in 30,000 seeds) to prevent lettuce mosaic 
virus (LMV). 

Freeze injury on mature lettuce will be expressed as blistering and peeling of the epidermis, 
followed by browning of the tissues. 
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LEAF LETTUCE (continued) 

Tip burn is a physiological disorder caused by the lack of mobility of calcium in the leaves 
during warm weather and rapid growing conditions. There is presently no control of this 
condition. 

The herbicide Kerb® (pronamide) provides more broad spectrum weed control than Balan®, but 
can also cause crop injury under certain conditions. A void high rates on sandy soils during hot 
weather. 

HARVESTING. All harvesting is done with ground pack crews (no machines). Leaf lettuce 
is hand-cut and harvested with 24 heads per carton. Weights per carton vary according to lettuce 
type. Redleaf, greenleaf, and butter weigh 25 lb, and romaine cartons weigh 40 lb. One dozen 
count cartons are also offered. Romaine is occasionally packed in a "WGA crate" which contains 
30 "heads". 

Leaf lettuce is almost always harvested to fill an order. A day's shipments would often include 
cartons of each lettuce type, hence, the word "mixed" is sometimes used to describe the 
operation. Napa, bok choy, endive, and escarole are often grown in the same fields. 

Insects and their damage are more visible in the mixed lettuce types and may cause poor quality 
and bad arrivals. 

The cartons are vacuum cooled or hydrovac processed and shipped to markets in refrigerated 
trucks. 

POSTHARVEST HANDLING. Leaf lettuce is even more perishable than head lettuce and 
should be cooled immediately after ha.rvesting. Cooled cartons should be stored just above 
freezing at 98% relative humidity. 
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WRAPPED ICEBERG LETTUCE (continued) I 

pnmmg. Thermodormancy can also be broken by starting the initial irrigation in the late 
afternoon whereby the seed imbibes water and genninates during the cooler hours of the night. 

PLANTING INFORMATION. Most of the lettuce is planted using pelleted seed and a 
precision planter. Seeds are planted 2-3" apart within-rows on 42" beds. At a 2" spacing there 
will be 157,000 (157 M) seeds per acre. Cost of seed per acre varies with variety coating, 
spacing, and seed enhancement or priming treatments. 

SOILS. Lettuce prefers silt loams and sandy soils. The lighter soils provide better drainage 
during cold weather and warm up more readily. Lettuce has a moderately low degree or salt 
tolerance. Excess salinity results in poor seed germination and small heads. 

IRRIGATION. Most growers use sprinklers for the first 5-7 days or until the seedlings emerge 
and the grower can "green line" the seed rows. The field is then converted to furrow irrigation 
for the remainder of the season. 

Care must be taken not to oversaturate the beds when growing early-season lettuce. Excess 
moisture favors the development of bottom rot (Rhizoctonia solani). 

Gated pipe is also used, espedally near harvest. The major benefits of gated pipe is to allow for 
uniform application of water down furrows and to maintain a dry head basin so that harvest 
equipment can turn around on hard ground. The irrigation labor costs used also include shovel 
work, grader work, and pipe setting. 

FERTILIZERS. Five hundred pounds of 11-52-0 are usually broadcast prior to listing. 
Nitrogen is sidedressed just after thinning and during later growth. Early, warm-season lettuce 
requires less N than that grown in January and February. About 150 lb N are used early, while 
200-250 lb are applied during cold weather. 

Lettuce is very sensitive to overdoses of ammoniacal fertilizers. Seedling injury will be 
expressed by root bum, yellowing of the leaves, and even dead plants. Fertilizer injury later in 
the season is expressed by wilting of the outer leaves and a rusty reddish discoloration in the 
middle of the plant root. 

PEST AND DISEASE CONTROL. Insect pests include crickets, cutworms, leafi:niners, salt 
marsh caterpillars, and beet armyworms. Cabbage loopers can be especially serious after 
thinning. Aphids and thrips are late season insect pests and should be controlled. 

The silverleaf whitefly has caused slow growth and delayed maturity of the crop. Admire® has 
been used to control whitefly under Section 18, Emergency Use Pennit. This material must be 
applied preplant. 

The most serious diseases affecting iceberg lettuce are big vein, infectious yellows, bottom rot 
(Rhizoctonia solani), grey mold (Botrytis cinerea), and lettuce drop (Sclerotinia sclerotiorum 
and S. minor). Use mosaic-free seed (i.e., no virus in 30,000 seeds) to prevent lettuce mosaic 
virus (LMV). 
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WRAPPED ICEBERG LETTUCE (continued) 

Freeze injury on mature lettuce will be expressed as blistering and peeling of the epidermis, 
followed by browning of the tissues. Normally freeze injury is confined to the cap and wrapper 
leaves. 

Tip burn is a physiological disorder caused by the lack of mobility of calcium in the heads during 
warm weather and rapid growing conditions. There are presently no control for lettuce tip bum. 

The herbicide Kerb® (pronarnide) provides more broad spectrum weed control than Balan® 
(benefin), but can also cause crop injury under certain conditions. Avoid high rates on sandy 
soils during hot weather. 

HARVESTING. "Head" or iceberg lettuce is field packed into cartons. Crews of approximately 
20-30 people are split up into small units called "trios". There are two cutters and a packer in 
a trio. They often rotate jobs and are normally paid by the number of cartons packed. The solid 
lettuce heads are cut, trimmed to 4-5 wrapper leaves and packed 24 per carton. A carton weighs 
a minimum of 50 lb gross weight. 

Roughly 40% of the crop is "wrapped". The trimmed heads (wrappers leaves removed) may be 
placed in plastic bags by field workers and the wrapped heads loaded with either 24 or 30 heads 
per carton. In most cases, cut and trimmed heads are stacked on a table of a field harvesting 
machine. Workers then wrap and seal individual heads in film or plastic bags. The heads are 
packed as they are in the other methods. 

Lettuce is vacuum cooled prior to storage in a cold room. Vacuum cooling removes field heat 
in roughly 15 minutes. 

· Some companies bulk harvest lettuce. Bulk harvested lettuce is called "trimmed and cored" 
lettuce. The heads are loaded into bulk bins which are trucked to a processing plant. The heads 
are cooled, washed, and precut into various types of retail packages for the food service industry. 
Salad products are used by fast food outlets, restaurants, institutional use, airlines, and schools. 

POSTHARVEST HANDLING. Lettuce is highly perishable and should be cooled as soon as 
possible after harvesting. Vacuum cooling will reduce product temperature to 34°F and then it 
should be stored just above freezing at 98% relative humidity. 

Lettuce harvested at prime maturity with no major defects may be held for 2-3 weeks at 34 °F. 
At 37°F, shelf life is reduced to 1-2 weeks. 

Russet spotting is a disorder caused by storing lettuce in containers or cold rooms where there 
is ethylene gas present. Ethylene can be generated by ripening fruits and gasoline engines. 
Brown stain is a storage disorder caused by high carbon dioxide levels in the cold room. 

NUTRITIONAL VALUE. A one quarter head portion of lettuce contains only 25 calories and 
provides dietary fiber. 
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MIXED MELON (continued) 

After the melons are thinned to approximately 12" in-row, the beds are worked to relocate the 
seed line. Soil is shaved off the top of the beds and into the furrow. After several passes with 
small tractor-mounted discs, the field is virtually flat with seed lines 80" apart. Sidedress fertilizer 
is applied and new furrows are made for irrigation. 

If a fall melon crop is sown, seed is placed in a single seedline down the middle of alternate, 
42", N-S oriented beds. The seed is planted about Yz'' deep. After emergence, plants are thinned 
to 6-12" apart depending upon planting date and melon type. 

Later in the season, the non-planted beds are split and the soil is moved to form 80" wide beds. 
Cultivation of weeds and sidedress fertilization are accomplished during this phase of culture. 

FERTILIZERS. Three-hundred lb of 11-52-0 may be applied prior to listing (as needed). Sixty 
to eighty pounds of nitrogen are sidedressed in a single application. Fall melons tend to grow 
larger in size than the spring planted crop due to the higher temperatures early in the season. 
Fruit size is controlled by spacing, fertilization, and water stress. Largest fruit will result from 
greater spacing, higher nitrogen fertilizer rates and less water stress. 

POLLINATION. At least one colony of bees per acre is recommended and 1'/2 colonies are 
better. The bees should be distributed on at least two sides of a 40-acre field; distribution of bees 
within fields is even better. Research has indicated that yields are increased with heavy bee 
saturation. 

Bisexual flowers (i.e., those that produce fruit) are only open for one day. On the average, a well 
pollinated flower will receive at least 15 bee visits during this time. If poorly pollinated, the 
flower aborts. The highest quality, earliest maturing, and largest fruit are produced near the 
crown of the plant. Thus, it is important that an adequate supply of bees be delivered to the field 
when the first male blossoms develop. 

PEST CONTROL. Most growers use only mechanical cultivation and hand hoeing for weed 
control. Fall melons are subject to a number of insect problems including crickets, ground 
beetles, silver leaf whitefly, cutworms, aphids, mites, loopers, leafhoppers, and leafminers. 

Sudden wilt (Pythium spp.) is a serious problem affecting melons after fruit set. The problem 
is lessened by using alternate furrow irrigation allowing for a portion of the root zone to remain 
dry. 

Mosaic viruses including zucchini yellow mosaic (ZYMV), watermelon mosaic II (WMV), 
papaya ringspot (PRSV), and cucumber mosaic (CMV) are vectored by various aphid species 
during the spring. There is no control of these viral diseases. 

Powdery mildews (Sphaerotheca fuliginea or Erysiphe cichoracearum) are foliar diseases 
favored by warm weather and moisture. Dusting sulfur and agrichemicals are used for control. 
Other diseases of lesser importance include charcoal rot (Macrophomina phaseolina), root rots 
(Monosporascus cannonballus, Fusarium spp., Pythium spp., and Rhizoctonia solani) and gummy 
stem blight (Didymella bryoniae). 
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MIXED MELON (continued) 

Fusarium fruit rot (F. roseum) can cause severe crop losses. Control measures must be 
preventative (i.e., applied before infection) if it is to be effective. Otherwise, control measures 
are useless. 

HARVESTING. Mixed melons are field-packed on machines, or picked and hauled to the edge 
of the field to small, temporary packing sheds. The melons are packed into cardboard cartons 
containing a partition. There are 5, 6, or 8 melons per 30 lb carton. 

All cartons are packed using a partition which serves as a barrier or cushion between melons to 
prevent bruising, scuffing and to "tighten up the presentation of the pack". 

Honeydews, orange flesh melons, persians, and casabas are mostly spherical in shape (group 1). 
Juan canary and santa clause types are football shaped (group 2). Crenshaws are tear drop 
shaped (group 3). 

There are methods of packing or presenting for each fruit group. Group 1 is the easiest to pack. 
Fruit are oriented blossom-end-up. Group 2 is packed on the side, sometimes larger fruit have 
to be leaning on the carton or divider. Group 3 is the most difficult to handle and the most 
delicate melon. Crenshaws must be placed with the blossom end up or breakdown of the fruit 
will occur rapidly. The cartons are forced air cooled prior to shipping. 

POSTHARVEST HANDLING. Relative humidity should be 90% or more to prevent fruit 
shriveling. This is a lower humidity level than for cantaloupes. 

Mixed melons are sensitive to chilling injury and should not be stored below 41°F. Honeydews, 
crenshaws and persians store best at 45°F and casabas at 50°F. If temperatures are too low for 
storage, the rind will break down and surface decay will set in. In addition, abnormal softening 
and off-flavors will result when fruit are brought up to room temperature. 

Honeydews can be stored at temperatures as high as 65°F and will keep for 2-3 weeks. 

An ethylene treatment of 5000 ppm for 18-24 hours has been used to ripen and soften 
physiologically mature honeydews. Immature fruit will not ripen with this treatment. 

NUTRITION. Honeydews are high in vitamin C and potassium, and low in calories (60 per 6 
oz. serving). While crenshaws and persians have slightly less vitamin C, they are high in vitamin 
A. Calories per serving are similar to honeydews. 
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IMPERIAL SWEET ONION (continued) 

Onions are grown on 42" wide beds. There are normally four seedlines per bed. Some plantings 
have been made with three seedlines on narrow beds. Seeds are precision planted using Milton, 
Stanhay, and various air planters at a target spacing of 3Y:z". Both pelleted and raw seed is used. 
Onions are normally not thinned. This makes seed spacing crucial for obtaining a good stand. 
Poor spacing will produce a high number of skips, or small/deformed onions, thus lowering 
packout. 

Germination of onion seed is normally lower than many other vegetables. Therefore, growers 
should work closely with seed companies to insure that the seed meets their needs and adjust 
seeding rates accordingly. 

Seed should be sown about Yi'' deep. In UC research plots, there was a tendency for flatter 
onions when seed was sown more shallow. With seed deeper than%'', there was a reduction in 
stand and a tendency to develop deeper bulbs. While deeper bulbs are preferable, care must be 
taken to keep the soil moist while the bulbs are expanding or misshapen bulbs will result. 

Occasionally a grower will use transplants for production of jumbo and colossal sized onions. 
The decision to use transplants usually depends upon the condition of the onion crops in Texas, 
Mexico, and Georgia. 

SOILS. Medium-textured sandy loams are the most desirable soils for onion culture. Onions 
are shallow-rooted and need a friable soil which retains moisture well, especially after cultivation. 
Avoid salty, hard crusting, or weed-infested soils. Onions may be grown on sandy soils provided 
that moisture is made available whenever needed. 

IRRIGATION. Onions are generally sprinkler irrigated to emergence. It may take 10 days for 
the seeds to germinate, or even longer with November plantings. During this time, seeds must 
not be allowed to dry out and the soil surface should be moist. Onions should never suffer from 
lack of water. Stressing onions for water before maturity increases pungency and may cause 
splitting. 

Weather and soil conditions determine the number of irrigations required to grow a crop (usually 
7-12). Irrigation costs include shovel work, pipe setting, and motor grading. 

FERTILIZER. Generally 500 lb of 11-52-0 are broadcast prior to listing. During the growing 
season 150-200 lb of nitrogen are applied. Late applications of nitrogen tend to cause regreening 
and may contribute to bulb splitting. 

PEST AND DISEASE CONTROL. Mites, thrips, armyworms, leafminers, and maggots are 
the major insect pests of onions. Fields should be checked regularly for these pests. 

Downy mildew (Peronospora destructor) and purple blotch (Altemaria porri) are the major 
fungal pests of onions. These diseases can be very destructive if left unchecked. Pink root 
(Pyrenochaeta terrestris) is a soil-borne disease affecting onions; crop rotation and resistant 
varieties should be used to suppress the problem. 
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IMPERIAL SWEET ONION (continued) 

Nematodes can cause damage in onions. However, this problem rarely occurs due to the late-fall 
planting period. 

Hand weeding is often very destructive to the onion stand. Herbicide use is essential to 
maximize onion yields. Follow the label directions closely to achieve the best weed control and 
to reduce crop injury. 

HARVESTING. As a rule, harvesting takes place from late March through May depending upon 
weather. Onion tops begin to bend at the neck and fall over as the bulbs mature. Careful 
evaluation must be made for the last irrigation. Pulling the water too soon will reduce yield; 
irrigating too late will cause splitting, delay maturity, and can increase the incidence of decay. 
Earlier crops tend to command the highest prices and often fields are harvested before prime 
maturity. A field is considered to be ready after 25-40% of the tops have fallen over. 

Bulbs are undercut and dug with a "rod weeder" (counter clockwise rotating bar) and allowed to 
dry overnight. Crews arrive at daylight and hand-top the bulbs with clippers. The onions are 
sacked in burlap and remain in the field 3-5 days to cure. The bulbs are too succulent and tender 
to grade and pack immediately. 

After field curing, the sacks are then dumped into bulk trucks and hauled to sheds for sizing, re
sacking in mesh bags or cartons, loading, and shipping. The standard sizes packed include 
Colossal (greater than 4" in diameter), Jumbo (3-4"), Medium (2-3.5"), Repacks (1%-3"), and 
Boilers (less than 2"). 

Field packing is increasingly more important. Burlap sacks of cured onions are sorted, sized, and 
packed on field harvest machines making a packing shed unnecessary. The most common sizes 
packed are "Jumbo'',"Mediums", and "Repackers". The major advantage of field packing is 
a lower overall cost per sack. The major disadvantage of field packing is a reduced ability to 
cull undersirable bulbs. Sorting belts on field-pack machines are short, making the time allowed 
for removing culls less than in sheds. 

Onions are norinally transported on open, flat-bed trucks to terminal markets for retail 
distribution. Use of tarps or loading onions in closed containers may increase decay. 

POST HARVEST HANDLING. Onions are "cooled" by placing pallets of sacks in the shade. 
Good air circulation is crucial to reduce rot. No additional cooling is used for fresh onions. The 
shelf life is short, usually a month to six weeks. For best storage onions should be held at 32°F 
and 60-65% relative humidity. 

Black mold (Aspergillus niger) is a serious postharvest disease which is favored by high 
temperatures and high humidity. The fungus is soil borne and may persist on crop debris from 
season to season. Bulbs become infected via the neck tissues as they start to mature and fall 
over. The main con to I measure is rapid curing and drying at temperatures below 86°F. These 
conditions seldom occur during onion harvesting in the low desert. 
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IMPERIAL SWEET ONION (continued) 

The top layer of onion sacks may sunburn if left uncovered on trucks and trailers destined for 
retail markets. 

NUTRITION. Onions are low in calories - about 60 calories for a medium-sized bulb. They 
also provide vitamin C and potassium. 
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PROCESSOR ONION (continued) 

Weather and soil conditions determine the number of irrigations required to grow a crop; usually 
7-12 irrigation per season. Irrigation costs include shovel work, pipe setting, and motor grading. 

FERTILIZER. Generally 500 lbs. of 11-52-0 are broadcast prior to listing. During the season 
150-200 lb of nitrogen are applied during the growing season. Late applications of nitrogen tend 
to cause regreening and may add to bulb splitting. 

PEST AND DISEASE CONTROL. Mites, thrips, armyworms, leafminers, and maggots are 
the major insect pests of onions. Fields should be checked regularly for these pests. 

Downy mildew (Peronospora destructor) and purple blotch (Altemaria porri) are the major 
fungal pests of onions. These diseases can be very destructive if left unchecked. Pink root 
(Pyrenochaeta terrestris) is a soil-borne disease affecting onions; crop rotation and resistant 
varieties should be used to suppress the problem. 

Nematodes can cause damage in onions, however, this problem rarely occurs in late fall planting 
period because temperatures do not favor nematode activity. 

Hand weeding is often very destructive to the onion stand. Herbicide use is essential to 
maximize onion yield. Follow the label directions closely to achieve the best weed control and 
least crop injury. 

HARVESTING. Processor onions are machine-topped, undercut, and covered with a fine layer 
of soil to "cure" before harvesting. The onions are then mechanically dug up and lifted to a 
sorter to remove clods and excess debris before being loaded on trucks for shipment to the 
processing plant. All harvesting is done by the contractor. Contracts for acreage vary yearly 
according to the supplies on hand at the processing plant. Some years, there are large carryovers. 

Prices per ton may vary slightly among contractors. Some have a sliding scale; others give a 
premium on certain bulb sizes. 
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SWEET CORN (continued) 

Penicillium seed rot (Penicillium spp.) can cause severe loss of stand by destroying seed during 
germination, especially with the supersweet varieties. Seed treatment is necessary to control 
these molds. Corn rust (Puccinia sorghi) may cause damage from time to time. 

HARVESTING. All sweet corn packed in Imperial Valley is field harvested. Some local corn 
is shipped to Coachella sheds for packing. A standard crew uses 20-25 people on a field-harvest 
machine. 

Corn is harvested once or sometimes twice, even though the machine and crew may cause some 
mechanical damage going through the field during first harvest. About 95% of the top ears are 
taken during the first harvest. Fifty percent of the secondary ears will "make" if market prices 
are sufficient to warrant a second harvest. 

}:lederal standards call for an 8" ear with full kernel development, excluding a short area at the 
tlp. Sizes of packed-ear corn may vary while the count per carton remains consistent (i.e., 4 
dozen per carton). 

Ears may be snapped off the stalk with the 2327 variety, but they must be either cut or snapped 
twice on Jubilee. Long ear shanks and excess flag leaves will increase dehydration and denting 
of the kernels. The ears are laid on a packing table and placed in a waxed fiberboard carton 
containing 48 ears. Cartons are palletized and shipped lo the cooler where they are slush-ice 
cooled or sometimes hydrocooled before icing. 

Most of the sweet corn is harvested at night to reduce the amount of field heat in the product. 
Crews normally start about midnight and work until they fill the sales orders for the day. 

POSTHARVEST HANDLING. Rapid removal of field heat is critical to retard deterioration 
of sweet corn. Crated corn has a high respiration rate and produces heat during storage. Corn 

. should be stored just above freezing and with a 95%+ relative humidity. None-the-less, sweet 
corn has a storage life of only 5-8 days. At 41 °F, shelf life is cut to 3-5 days and about 2 days 
at 50°F. 

Supersweets also loose sugar upon storage but they do it more slowly. Shelf life of a supersweet 
can be roughly 10 days after picking. Therefore, a supersweet will generally have more sugar 
after a 5 day storage period than will a standard variety. Supersweets tend to have husks that 
appear more dried out than other types. Consequently, supersweets are often displayed in fihn 
wrapped packs without husk. 

NUTRITIONAL VALUE. One ear of sweet corn contains about 90 calories and provides 
vitamins A & C, along with potassium and carbohydrates. 
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FRESH MARKET MATURE GREEN TOMATOES (continued) 

Fields with a history of tomato bushy stunt virus (TBSV) or those with more than two years 
of consecutive tomato culture should be avoided. 

FERTILIZER. Tomatoes produce a high tonnage of fruit and foliage. Therefore, most growers 
prefer to apply ample nitrogen and phosphorus to maximize yield. 

Nitrogen and phosphorus may be either broadcast preplant or injected at or before planting. A 
combination of both methods can also. be used. A commonly used fertilizer program is to apply 
400 lb of 11-52-0 broadcast and listed into the bed followed by an injection of 10-15 gallons of 
10-34-0 into the beds. 

After thinning, an additional 100-125 lb of nitrogen is applied as AN20 or UAN32. Injection 
of aqua ammonia or even ammonia gas is practiced by some growers. Care must be taken to 
keep the high concentrations of ammonia away from seedlings.. Two sidedressings may be used 
during the season. The total nitrogen applied may be as high as 300-325 lb per acre. 

Some growers also apply 100 lb of nitrogen as ammonia gas in the flood water or they inject it 
into the soil in prelisted beds. 

FROST PROTECTION. Both transplanted and direct seeded fields may need some frost 
protection on extremely cold nights. Straw bales have been burned to supply heat. Helicopters 
have been used to force down warm air from an inversion layer. Sprinklers have been used to 
supply heat because the water is warmer than the air. 

IRRIGATION. Sprinkler irrigationis frequently used for germination with direct seeded fields. 
Tomatoes take a long time to emerge, especially in January (up to 20-25 days). Care must be 
taken to provide adequate moisture and minimize crusting during emergence. Fields are 
converted to furrow irrigation after removal of the sprinkler system. 

The initial furrow irrigations are critical. Too much water during the early development of the 
plant encourages shallow roots and cessation of rapid growth. Growers refer to this condition 
as "putting the crop to sleep". 

Adequate moisture needs to be maintained later in the season and during maximum fruit 
development. Large variations in soil moisture can encourage the development of blossom end 
rot. 

PEST AND DISEASE CONTROL. Tomatoes are subject to attack by many insect pests. 
Frequent checking by a competent entomologist is needed to prevent severe economic damage 
from insects. The main insect pests are aphids, tobacco budworms, tomato fruit worms, 
armyworms, pinworms, thrips and stink bugs. 

Powdery mildew (Leveillula taurica), phytophthora root rot (Phytophthora capsici), and early 
blight (Alternaria solani) can cause severe crop loss. Tomato bushy stunt virus (TBSV) can 
be avoided by not planting tomatoes in the same field for more than two consecutive years. 
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FRESH MARKET MATURE GREEN TOMATOES (continued) 

Other problems affecting tomatoes are alfalfa mosaic (AMY), tomato necrotic dwarf virus 
(TNDV), bacterial speck (Pseudomonas syringae pv. tomato), bacterial spot (Xanthomonas 
campestris pv. vesicatoria), and late blight (Phytophthora infestans). \Ifft 

.:'~JI 
Birds such as horned larks may be a problem in direct-seeded fields and must be co~\folled by 
boom guns or by patrolling fields with a noisemaker. } 

Nighttime temperatures below 55°F, or daytime temperatures above 100°F may result in poor 
pollination and puffy fruit. 

HARVESTING. Mature, green fruit are selected for harvest. The decision to start harvesting 
is based upon the number of fruit which have reached the mature-green stage. Fruit are cut with 
a sharp knife and the grower looks for development of "jelly" in the locules. When a tomato is 
ready the seeds will not be cut when slicing the fruit. The development of a white star on the 
blossom end is another indication of maturity. 

Quality characteristics of desirable fruit include smooth shoulders, uniform maturity, uniform 
shape, smooth blossom end, jointless stem end, firmness, and lack of cracks on the stem end. 

Tomatoes are hand harvested, placed in 5 gallon buckets and emptied into bulk trailers. Once 
the fruit reaches the cooler, it is dumped into a hydrocooler, air dried and sorted according to size 
and maturity. Twenty-five-pound cartons are bulk filled with fruit. Sizes are Extra Large, 
Large, Medium, and Small. 

Pink and breaker fruit are place-packed in 18 lb cartons (net wt) in 2-layer 4x4 to 5x6 
arrangements. Some 27 lb, 3-layer lugs are also used with 6x6 and 6x7 arrangements. 

POSTHARVEST HANDLING. Mature-green tomatoes may be treated with 100-150 ppm 
ethylene fur 24-48 hours at 68-77°P to initiate uniform color development of the fruit. After 
ethylene treatment, tomatoes are stored under refrigeration until shipped. 

Mature-green tomatoes cannot be successfully stored at temperatures which impede color 
development and ripening. The optimum temperature for mature-green tomatoes is 60-70°F. The 
relative humidity should be 90-95%. Storage in cold, wet rooms increases decay and contributes 
to loss of flavor. 

NUTRITION. Tomatoes have only 35 calories per medium-sized fruit and yet provide 40% of 
the recommended daily allowance of vitamin C and 20% of the recommended daily allowance 
of vitamin A. 
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PROCESSING TOMATO (continued) 

FERTILIZER. Processing tomatoes produce a great deal of fruit and foliage. Therefore, most 
growers prefer to apply ample nitrogen and phosphorus to maximize yield. 

Nitrogen and phosphorus may be either broadcast preplant or injected at or before planting. A 
combination of both methods can also be used. A common program is to broadcast and list into 
beds 400 lb of 11-52-0 followed by an injection of 10-15 gallons of 10-34-0 into the beds. 

After thinning, an additional 100-125 lb of nitrogen is applied as AN20 or UAN3.2. Injection 
of aqua ammonia or even ammonia gas is practiced by some growers. Care must be taken to 
keep the high concentrations of ammonia away from seedling plants. Two sidedressings may be 
used during the season. The total nitrogen applied may be as high as 300-325 lb per acre. 

Some growers also apply 100 lb of nitrogen as ammonia gas in the flood water or they inject it 
into the soil in prelisted beds. 

THINNING. All processing varieties are bush-type vines which allow for higher plant 
populations per acre. Single-plant spacing is not necessary. Clump thinning which allows 1-2 
plants per hill spaced at 6-8" centers down the row has given good results. 

IRRIGATION. Sprinkler irrigation is frequently used to germinate the seed. Tomatoes take a 
long time to emerge, especially in January (up to 20-25 days). Care must be taken to provide 
adequate moisture in order to minimize crusting during emergence. After removal of the 
sprinkler system, fields are converted to furrow irrigation. 

The initial furrow irrigations are critical. Too much water during the early growth of the plant 
encourages shallow roots and cessation of rapid growth. Growers refer to this condition as 
"putting the crop to sleep". 

Adequate moisture needs to be maintained later in the season and during maximum fruit 
development. Large variations in soil moisture will increase the incidence of blossom end rot. 

PEST AND DISEASE CONTROL. Tomatoes are. subject to attack by many insect pests. 
Frequent checking by a competent entomologist is needed to prevent severe economic damage 
from insects. The main insect pests are aphids, tobacco budworms, tomato fruit worms, 
armyworms, pin worms, thrips and stink bugs. Excessive insect damage is scored and may 
result in a monetary loss at harvest. 

Powdery mildew (Leveillula taurica), phytophthora root rot (Phytophthora capsici) and early 
blight (Alternaria solani) can cause severe crop loss. Tomato bushy stunt virus (TBSV) can 
be avoided by not planting tomatoes in the same field more than two years. 

Other problems affecting tomatoes are alfalfa mosaic virus (AMV), tomato necrotic dwarf 
virus (TNDV), bacterial speck (Pseudomonas syringae pv. tomato), bacterial spot 
(Xanthomonas campestrus pv. vesicatoria), and late blight (Phytophthora infestans). 
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PROCESSING TOMATO (continued) 

HARVESTING. All processing tomatoes are contracted with a cannery at a preset price. 
Contracts are drawn up stipulating items such as delivery schedule, variety, inspection, penalties, 
premiums (if any) in advance. The grower hires a harvesting service and the cann!t normally 
provides the trucking. S;ff 

;':\;' 
. ·1-

Desert harvesting normally begins around the June 1 and continues through mid-illly. Fields 
planted early produce less yield than those planted later. Harvesting starts when the crop has 
approximately 90% red fruit. 

About a month before harvest, the grower and processor representative decide upon the use of 
a growth regulator for a ripening agent. If used, the growth regulator needs to be applied 18-21 
days before harvest in order to be effective. 

Harvesting is coordinated according to the processor's capacity and is normally done at night to 
minimize heat in the load of tomatoes. Loaded trucks stop at a weigh station in-route where 
samples are collected from each load. The samples are rated for worm damage, dirt, color, 
debris, and solids content. Penalties are assessed for loads out of compliance with the contract. 
The harvester in interested in providing clean loads ("good tons") because they command a 
premium price. 

A desirable solids content is around 5.5, but loads may vary from 4.6-6.5 brix. 
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WATERMELON (continued) 

Picnic has an oval shape, solid, medium green colored skin (most seedless varieties are round 
and striped), crimson flesh, and a good flavor. Fruit from the pollinator rows are sold along with 
the seedless as a separate product. 

Commonly used seedless varieties include " Nova", "Laurel", "Wonderland", "Fire Cracker", 
"Quality", "Tiffany", and "Jack-of-Hearts". The seed is expensive and costs $700-1200 per 
pound. Transplants cost $18-22 per thousand to grow. With the added seed costs, transplants 
are worth approximately 27-28 cents per plant. 

To determine the amount of seed needed for transplants, compensate for germination percentage 
plus 25% more for losses in the greenhouse during the growing process (see artichoke section 
for a sample calculation). 

Seedless watermelons are usually spaced two feet apart within-row. This allows for greater 
density of vines, higher yields and less sunburn. 

SPECIAL CULTURAL PRACTICES. The plastic, mid-bed trench system of culture is 
becoming more popular. A thin 1.5 mm sheet of 40" polyethylene film is placed over the top 
of a 6" deep x 20" wide groove down the center of a flat bed. Melon seed is planted into the 
soil near the bottom of the trench prior to laying the plastic. The beds are irrigated and the 
melons are allowed to grow for 35-45 days. The plastic is then ventilated for a few days and 
removed. The advantages reported from the mid-bed trench system include protection against 
frost, birds, and insects, water savings and earlier planting. 

SOILS. Watermelons are best grown on non-saline, sandy loam or silt loam soils. Some 
watermelons are successfully grown on dune sand when given ample moisture and fertilizer. 
Soil temperatures of 95°F are optimum for germination of seeded melons. Black asphalt mulch 
is occasionally used to improve temperatures in the seedline. 

IRRIGATION. After planting, the first irrigation should run until the beds are completely wet. 
Following emergence, water may be withheld for a long period of time. When the plants start 
to set fruit, watermelons should not be stressed for water. Under irrigating will result in small 
melon size and increased blossom end rot. Over irrigating after stressed melons have reached 
10-15 lb in size may cause splitting. 

Watermelons respond very favorably to drip irrigation. Applying water regularly will increase 
fruit set, fruit size, and yield. The use of drip irrigation increases growing costs roughly $500-
550 per acre. The additional expense of the drip irrigation system must be offset by higher yields 
in order to justify its cost. Some fields which are not held back by virus, soilborne disease or 
insects may yield 35-40 tons per acre. 

FERTILIZERS. Thirty five gallons of 10-34-0 may be applied preplant during planting-shaping. 
Up to 200 lb of nitrogen are later sidedressed in split applications. Less fertilizer is needed when 
watermelons follow a lettuce crop. 
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WATERMELON (continued) 

POLLINATION. One to two bee colonies per acre should be placed in the field when male 
flowers begin to appear. Poor pollination is often the cause for misshapen fruit. Seldom will 
a watermelon plant produce more than 2-3 harvestable fruit. While it is too expensive to prune 
off excess fruit, often misshapen and split fruit are removed. 

PEST AND DISEASE CONTROL. Cutworms, aphids, spider mites, darl<ling ground 
beetles, leafhoppers, cabbage loopers, and leafminers are the most serious insect pests of 
watermelon. Rind scaring is a serious defect which reduces market value. 
Zucchini yellow mosaic virus (ZYMV) and watermelon mosaic virus (WMV) are transmitted 
by aphids and can severely distort the fruit and vines, thus reducing yield. Charcoal rot 
(Macrophomina phaseolina) and powdery mildew (Sphaerotheca fuliginea or Erysiphe 
cichoracearum) may also require control. 

Bacterial fruit blotch (Acidovorax avenae subsp. citrulli) is a major seedborne problem of 
watermelons outside of California. While this disease has not been reported from the desert areas 
of southern California, unseasonably wet weather may provide the conditions necessary for it to 
occur. 

Blossom end rot is a physiological disorder which may be a problem when melons are grown 
under salt stress, water stress, or waterlogging. Varieties vary in their susceptibility to this 
disorder. 

Rind necrosis may be a problem. The tissue discoloration rarely affects the flesh of the melon, 
however melons with necrosis may blj discounted in price. Some researchers believe a bacterium 
may be involved in cansing the disorder. 

HARVESTING. A sharp knife is used to cut melons from the vines; pulled melons may crack 
open. Melons are picked on the basis of color change, blossom end conditions, and rind 
roughness. Color change is the most reliable. Harvested fruit are windrowed near a roadways. 
Each roadway is IO beds apart. A pitching crew (also called "swampers") follow the cutters and 
form a line between outside row and the shortbed "bobtail" truck with wooden sidewalls. A bed 
of wheat straw is used for a cushion on the bottom of the truck. Melons are pitched man-to-man 
and loaded in the trucks to be transported to the shed. Melons should never be stacked on the 
blossom end or excess breakage may occur. 

Loss of natural protection on the fruit can increase sunburn. Exposed fruit are covered with vines 
as they start to mature near harvest to prevent sunburn. Each time the field is harvested, 
recovering the exposed fruit is also necessary. Some fruit may be covered with straw or 
excelsior. A field may be covered five times or more to protect the fruit. 

Most fields are picked at least twice and some a third or fourth time depending upon fruit prices 
in the market and the degree of sunburned fruit. 

The seeded melons are sorted and packed in large, sturdy, "triwall" fiberboard containers. The 
melons are sorted according to grade with number l's (14-26 lb), number 2's or Canadians (8-14 
lb.), and culls. Bins hold 60-80 melons and will weigh 1100-1200 pounds. Discolored, 
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WATERMELON (continued) 

misshapen, sugar cracked, blossom end rot, and insect damaged fruit are culls, but still may be 
sold to nearby markets. 

The containers are loaded on flat bed, 18-wheel trucks destined for terminal market resale. The 
tops of the containers should be covered to prevent sunburn in transit. Watermelon sales usually 
are based upon a 1-2% shrink, because of breakage. The buyer is responsible for supplying bins 
and lids or the shipper will bill for the cost of those items. 

Seedless watermelons are sorted according to size and packed in cartons containing 3, 4, 5, 6, 
or 8 fruit. "Fours" and "fives" are preferred sizes. "Sixes" and "eights" are common later in the 
season after the crown-set melons are removed from the vine. There are normally no "threes" 
grown locally. The rough weight of a carton is 40-50 lb. 

POSTHARVEST HANDLING. Watermelons are not adapted to long storage. Normally about 
three weeks is the upper limit of suitable storage, however, this will vary from variety to variety. 
Storage for more than two weeks triggers a loss in flesh crispness. 

Watermelons store and · ship better when held at temperatures of 50-60°F and 90% relative 
humidity. Storing melons for several weeks at room temperature will result in poor flavor. 
However, when fruit are held just a few days at warmer temperatures, the flesh color tends to 
increase. Sugar content does not change after harvest. 

Chilling injury will occur after several days storage below 41°F. The resulting pits in the rind 
will be invaded by decay organisms. Watermelons flesh will tend to lose its red color if held 
too long at temperatures below 50°F. 

NUTRITION. An average 4 x 8" slice of watermelon contains 120 calories and provides 
vitamins A & C plus potassium. 

80 



NOTES 

81 

I \ : ) 

. 1 I . 
lei 

H 
[J 

. :/ 



FRESM 
VEGETABLES 

APPENDIX 

Page 

·SEEDLESS WATERMELON ................................................... 83 
TRANSPLANTED CAULIFLOWER ............................................. 84 

· PLANTING & HARVESTING CALENDAR ...................................... 85 
SEEDLING EMERGENCE ..................................................... 86 
SEED CALCULATIONS ...................................................... 87 
CARTON COSTS ............................................................ 88 
FERTILIZERS & CALCULATIONS ............................................. 89 
VEGETABLE FREEZING INJURY SYMPTOMS ...... , ........................... 91 
COMPOSITION OF FRESH, RAW VEGETABLES ................................. 92 
TEMPERATURE CONVERSIONS .............................................. 93 
GLOSSARY ................................................................ 94 

82 



SEEDLESS WATERMELON PRODUCTION COSTS 1994-1995 

================================================================================================================ 
Mechanical operations at custom rates'. Hand labor at $6.00 per hour ($4.50 plus Social Security, 
unemployment insurance, transportation, supervision and fringe benefits). 

Yield--18 tons per acre. 120 days to maturity. 

OPERATION 

LAND PREPARATION 
Stubble disc 
Disc 2x 
Spread fertilizer 
List beds 
Rerun beds 2x 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Install drip irrigation 
Install plastic mulch 
Hot gas methyl bromide 
Transplants 
Cultivate 2x 
Irrigate 10x 
Fertilizer via drip 

Drip maintenance 
Hand weed 2x 
Polliriation 
Vi-ne turn 2x (hand) 
Insect control 3x 
Remove plastic mulch 
Disc out beds 

CU SJ OM 
RATE 

20.00 
11.00 

7.DD 
20.00 
12.50 

55.00 

12.25 

8.00 

11.50 

____ MATERIALS ___ _ 
Type Cost 

500 lb. 11-52-0 60.00 

Drip system 500.00 
Plastic mulch 82.00 
Methyl bromide 200.00 

840.00 

Water 3 ac/ft 34.80 
200 lb. N @ .35 70.00 
100# phosphate 35.00 
Chemicals 25.00 

1 1/2 hives @ 19 28.50 

Insecticides 44.00 

_ HAND LABOR_ 
Hours Dollars 

10 60.00 

8 48.00 

10 60.00 

12 72.00 

14 84.00 

10 60.00 

_COST _ 
Per acre 

20.00 
22.00 
67.00 
20.00 
25.00 

154.00 

560.00 
137.00 
248.00 
840.00 
24.50 
94.80 
70.00 
35.00 
25.00 
72.00 
28.50 
84.00 
68.00 
60.00 
11.50 

·----------------------------------------------------------------------------------------------------------------
TOTAL GROWING PERIOD 2358.30 

-------------------------------------------------------------------~-------------------------------------~------
GROWING PERIOD & LAND PREPARATION COSTS 
.Land Rent (net acres) 
Cash Overhead--

TOTAL PREHARVEST COSTS 

HARVEST 
Pick, load, haul, sort and sell 

TOTAL ALL COSTS 

Tons 
per 

acre 

17 % of preharvest costs & land rent 

18 tons/ acre @ 60-00 /ton 

PROJECTED INCOME ABOVE COSTS (PER ACRE) 
_______ p,rice/ton _____ _ 

180.00 190.00 200.00 210.00 220.00 

15 -1403 -1253 -1103 -953 -803 
18 -1043 L863 -683 -503 -323 
21 -683 -473 -263 -53 157 
24 -323 -83 157 397 637 
27 37 307 577 847 1117 

* Harvest cost may vary with the shipper, the field conditions and the market value. 
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Break-even 
cents/lb 

13. 7 
11 . 9 
10.6 
9.7 
8.9 

2512.30 
225.00 
465.34 

3202.64 

1080.00 

4282.64 
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TRANSPLANTED CAULIFLOWER PRODUCTION COSTS 1994-1995 

============================================================================================================== 
Mechanical operations at custom rates. Hand labor at $6.00 per hour ($4.50 plus Social Security, 

unemployment insurance, transportation, supervision and fringe benefits) 

Yield--500 23-lb. cartons 

OPERATION 

LAND PREPARATION 
Stubble disc 
Subsoil 
Disc 2x 
Landplane 2x 
Border,cross check 

& break borders 
Flood 
Wil-Rich chisel 
Disc 1x 
Triplane 1x 
Fertilize (double spread) 
List 4211 beds 

TOTAL LAND PREPARATION 

GROWING PERIOD 
Transplants 
Apply herbicide 
Sprinkler Irrigate 
Thin 
Cultivate 3x 
Spike 2x 
Fertilize & -furrow out 2x 
Water-run fertilizer 2x 
Hand weed 
Irrigate Bx 
Gated pipe 
Insect control 5x 
Preplant whitefly control 
Disease control 5x 
Chop residue 

CUSTOM 
RATE 

2D.OO 
34.50 
11.00 
11.50 

16.75 

14.50 
11.00 
10.75 
8.00 

13.00 

275 .00 
9.50 

140.00 

12.25 
9.00 

12.25 

52.00 
8.00 

10.00 
8.50 

11.50 

TOTAL GROWING PERIOD COSTS 

---~MATERIALS __ ,,__ 
Type Cost 

~ater 1 ac/ft. 11.60 

500 lb. 11-52-0 60.00 

Seed 60.00 
Dacthal 39.20 

150 lb. N @ .35 52.50 
40 lb. N @ .35 14.00 

4 ac/f t 46.40 

Insecticides 46.75 
Admire 75.00 
Fungicide 20.50 

GROWING PERIOD & LAND PREPARATION COSTS 
Lci.nd Rent (net acres) 
Cash Overhead----

TOTAL PREHARVEST COSTS 

HARVEST (Field pack) 
Custom harvest, pack, haul, cool, 
palletize and sell 

TOTAL ALL COSTS 

13 % of preharvest costs & land rent 

500 -23 lb. cartons @ 

PROJECTED PROFIT OR LOSS 
price/carton 

7.00 8.00 9.00 

4.20 /carton 

PER ACRE 

_HAND LABOR-
Hours Dal Lars 

6.00 

25 150.00 

10 60.00 

4 24.00 
8 48.00 

Break-even 
10.00 11.00 $/carton 

---------------------------------------------------------

Cartons 
per 

acre 

300 
400 
500 
600 
700 

-1163 
-883 
-603 
-323 
-43 

-863 
-483 
-103 
277 
657 

-563 -263 
-83 317 
397 897 
877 1477 

1357 2057 

* Harvest varies with the shipper, the field conditions, and the market. 
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37 10.88 
717 9.21 

1397 8.21 
2077 7.54 
2757 7.06 

_COST_ 
Per Acre 

20.00 
34.50 
22.00 
23.00 

16.75 
17.60 
14.50 
11.00 
10. 75 
68.00 
13.00 

251.10 

485.00 
48. 70 

140.00 
60.00 
36.75 
18.00 
77.00 
14.00 
24.00 
94.40 
52.00 
86.75 
85.00 
63.00 
11.50 

1296.10 

1547.20 
225.00 
230.39 

2002.59 

2100.00 

4102.59 



Vegetable Crops 
Planting & Harvesting Calendar 

Imperial Valley, California 

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul 

Artichokes 

Asparagus* 

Broccoli 

Cabbage 

Cantaloupes 

Carrots 

Cauliflower 

Cucumbers 

Lettuce, head 

Lettuce, leaf 

Melons, mixed 

Onions, dry bulb 

Onions, processing 

Squash, summer 

Pepper, bell 

Sweetcorn 

Tomatoes, fresh mrkt 

Tomatoes, processing 

Watermelon 

r~ 
f-

f- IL 

p 
r 

f-

[ 

p 

f-

r 

r 

f-
I 

_J 

[ 
± 

I 
l 

I 

I 
I 
I 

[ 

[ 

! 
I 
' 

I -1 

q 
-1 

. 

-j 

I 
-j 

-j 

I 
I -j 

::J q 
-

J -

I 

J 

l 

' I 
i I 

I 
! 

i 

' 
I J_ 

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul 

CJ planting 
!ll!lil0il planting/harvesting 
- harvesting 

*perennial 

Month 

85 

r--:, 
'-.I u 
I / 
l_ .-·j 

,~., 

\ i 

u 

·1 



DAYS REQUIRED FOR SEEDLING EMERGENCE* ATV ARIO US SOIL TEMPERA TURES 

Soil temperature (°F) 

Vegetable 32 41 50 59 68 77 86 95 104 

Asparagus NG NG 53 24 15 10 12 20 28 

Beet I 42 17 10 6 5. 5 5 I 

Cabbage I I 15 9 6 5 4 I I 

Cantaloupe I I I I 8 4 3 I I 

Carrot NG 51 17 10 7 6 6 9 NG 

Cauliflower I I 20 10 6 5 5 I I 

Celery NG 41 16 12 7 NG NG NG I 

Cucumbers NG NG NG 13 6 4 3 3 I 

Eggplant I I I I 13 8 5 I I 

Lettuce 49 15 7 4 3 2 3 NG NG 

Okra NG NG NG 27 17 13 7 6 7 

Onion 136 31 13 7 5 4 4 13 NG 

Parsley I I 29 17 14 13 12 I I 

Parsnip 172 57 27 19 14 15 32 NG NG 

Peppers NG NG NG 25 13 8 8 9 NG 

Radish NG 29 11 6 4 4 3 I I 

Spinach 63 23 12 7 6 5 6 NG NG 

Sweet corn NG NG 22 12 7 4 4 3 NG 

Tomato NG NG 43 14 8 6 6 9 NG 

Watermelon I NG I I 12 5 4 3 I 

* planting depth~ 0.5 inches; NG~ no gennination; I~ not tested; Source: Harrington, J. F. and P.A. Minges, 
Vegetable Seed Gernination. California Agricultural Extension Mimeo Leaflet (1954). 
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Linear feet per acre for common bed widths 

Bed width (inches) Linear feet per acre 

30 17,424 

40 13,068 

42 12,446 

60 8,712 

66 7,920 

80 6,534 
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APPROXIMATE CARTON COSTS 

The price of containers used to package produce varies greatly depending on the type, quality, and 
quantity desired. There are many variations in containers: color (white or brown), design (e.g., 
autolocking folds), coatings (waxed or dry), paper combinations, and paper quality. Needs vary depending 
on the commodity packed, handling practices, and shipping distance. The following container prices are 
"ballpark values." Check with your carton supplier for current prices. 

Asparagus (30 lb) ........................................... $1.75 - $2.05 

Artichokes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $0.80 

Broccoli (14 bunches) ........................................ $0.75 - $0.92 
(includes carton, tape, bags, sun cover, strap and buckle) 

Cabbage (45 lb net) 
(includes staples) 

$0.82 - $0.84 

Cantaloupe ................................................ $0.76 - $0.82 
(includes strap and buckle) 

Iceberg lettuce (flat pack) ...................................... $0.78 - $0.84 
(includes staples) 

Mixed lettuce (24 heads) ...................................... $0.94 - $1.00 
(add $0.75 for sleeves) 

Mixed melons .............................................. $0.85 - $0.98 
(includes divider, strap and buckle) 

Sweet corn (4 dozen ears) ...................................... $0.95 - $1.15 
(includes strap and buckle) 

Tomatoes (18 lb, two-layer) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $0.92 
(includes pad, strap and buckle) 

Watermelon (24" bins) 
(includes lid) 

$6.25 - $6.40 

Watermelon (36" bins) ........................................ $8.25 - $8.75 
(includes lid) 

PALLETS. There are many types of pallets used: new pallets, used pallets, softwood pallets, and 
hardwood pallets. There are also three grades of lumber that may be used. Some pallets have seven-board 
tops while others have five. Six dollars might be considered an average value per pallet. Remember that 
palleted cartons have added value because of the pallet cost. If a pallet has 50 cartons stacked on it, each 
carton would have an added value of $0.12/carton ($6.00.;.50). 
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FERTILIZERS & CALCULATIONS 

Commonly used dry fertilizers 

N-P-K* Common name 

· 11-52-0** eleven fifty two 

0-45-0 triple super phosphate 

16-20-0 sixteen twenty 

34-0-0 ammonium nitrate; 50% ammoniacal-N, 50% nitrate-N 

46-0-0 urea 
* N~nitrogen; P~phosphorus in the form of P20 5; K~potassium 

* * values represent % material (e.g., 11-52-0 is 11 % N, 52% P and 0% K) 

To determine the amount of dry material required per acre, divide the amount of nutrient needed by 
the% nutrient content in the fertilizer and multiply by 100. For example, you need 80 lb (units) of 
nitrogen per acre as dry ammonium nitrate (34-0-0): (80+34)x 100 = 235.3 lb material per acre 

Commonly used liquid fertilizers 

wt/gal Actual Actual 
N-P-K Common name (lb) N/gal (lb) P 20sfgal (lb) 

32-0-0 urea ammonium nitrate (UAN 32) 11.1 3.55 

20-0-0 ammonium nitrate (AN 20) 10.6 2.12 

20-0-0 aqua ammonia (AQ 20) 7.6 1.52 

17-0-0 calcium ammonium nitrate (CAN 17) 12.6 2.14 

82-0-0 anhydrous ammonia; "gas"* 5.15 4.22 

0-52-0 phosphoric acid; "phos acid" 14.2 7.38 

10-34-0 ten thirty-four 11.7 1.17 3.98 
*anhydrous ammonia is a liquid when stored under pressure; upon release to the atmosphere 

it is converted to gas by the decrease in pressure. 

To determine the amount of liquid material required per acre, multiply the weight per gallon by the 
% nitrogen (or phosphorus content) to determine the pounds of actual nutrient per gallon. For 
example, you need to apply 80 lb of actual nitrogen per acre and you are going to use AN 20. An 
20 is.20-0-0 and weighs 10.6 lb per gallon. Therefore 10.6 x 0.20 = 2.12 lb actual nitrogen per 
gallon (product weight may vary slightly with temperature). Therefore, in order to get 80 lb actual 
N per acre using a material that is 2.12 lb actual N per gal; 80 + 2.12 = 37.7 gal of AN 20 required 
to provide 80 lb actual N per acre. 
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FERTILIZER CALCULATIONS (continued) 

To calculate the flow rate of liquid fertilizer added to irrigation water, divide the total gallons 
required by the length of time for the irrigation to find the gallons per hour to apply. Use the 
formulas below to calculate the flow rate needed. 

To fill up a 12 oz. container (standard soda pop can size): 

,,,. ( nds) ( 337.5 ) .1.ime seco = 
flow rate (gal/hr) 

or to fill up any size container: 

time(seconds)=( containervolume(oz)) x 28_125 
flow rate (gal/hr) 

For example, you're going to irrigate 35 acres for 24 hr and you need 10 gal of product per acre: 

lOgal/acre x 35 acres= 350 gal needed to irrigate 35 acres 

350 gal~ 24 hr= 14.6 gal/hr 

Therefore, to calculate the number of seconds to fill a 12 oz container, use the first formula: 

( 
337.5 ) 

= 23 .1 seconds 
14.6gallhr 

or for an 8 oz container (or any other size container), use the second formula 

( 
8oz ) x 28.125 = 16.1 seconds 

14.6gallhr 
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Vegetable 

Artichoke 

Asparagus 

Beet 

Broccoli 

Cabbage 

Carrot 

VEGETABLE FREEZING INJURY SYMPTOMS 

Symptoms· 

epidermis becomes detached and forms whitish to light-tan blisters; after blisters are broken, 
underlying tissue turns brown 

tip becomes limp and dark, the rest of the spear is water-soaked; thawing spears become 
mushy 

external and internal water soaking and sometimes blackening of conducting tissue 

youngest florets in the center of the curd are most sensitive to freezing injury; florets turn 
brown and give strong off-odors upon thawing 

leaves become water-soaked, translucent, and limp upon thawing; separated epidermis. 

blistered appearance; jagged lengthwise cracks; interior becomes water-soaked and 
darkened upon thawing 

Cauliflower curds turn brown and have a strong off-odor when cooked 

Celery 

Garlic 

Lettuce 

Ouion 

leaves and petioles appear wilted and water-soaked upon thawing; petioles freeze more 
readily than leaves 

thawed cloves appear water-soaked and grayish-yellow 

blistering; dead cells of the separated epidermis on outer leaves become tan; increased 
susceptibility to physical damage and decay 

thawed bulbs are soft, grayish-yellow, and water-soaked in cross section; often limited to 
individual scales. 

Pepper, bell dead, water-soaked tissue is part of or all pericarp surface; pitting, shriveling, and decay 
follow thawing 

Potato freezing injury may not be externally evident, but shows as gray or bluish-gray patches 
beneath the skin; thawed tubers become soft and watery 

Radish thawed tissues appear translucent; roots soften and shrivel 

Tomato water-soaked and soft upon thawing; partially frozen fruits have a distinct margin between 
healthy and dead tissue, especially in green fruits 

Source: Kader, A.A., Lyons, J.M. and L.L. Morris, Postharvcst resnonscs of vegetables to preharvcst field temperatures, HortScience 
9:523-527. 1974. 
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COMPOSITION OF THE EDIBLE PORTIONS OF FRESH, RAW VEGETABLES 

Water 
Vegetable (%) 

Artichoke· 84 

Asparagus 92 

Beet greens 92 

Beet roots 87 

Broccoli 91 

Cabbage 93 

Carrot 88 

Cauliflower 92 

Celery 95 

Cucumber 96 

Eggplant 92 

Garlic 59 

Kohlrabi 91 

Leek 83 

LETTUCE, 
butterhead

crisphead

loose leaf-

romaine-

MELON, 

96 

96 

94 

95 

casaba- 92 

honeyde\\'- 90 

cantaloupe- 90 

Okra 90 

Onion, green 92 

Onion, mrkt 91 

Parsley 88 

Parsnip 80 

Pepper, chili 88 

Pepper, bell 93 

Potato 79 

Radish 95 

Spinach 92 

SQUASH, 
butternut- 86 

scallop' 94 

zucchini- 96 

Sweet corn 76 

Tomato, ripe 94 

Energy 
(kcal) 

51 

22 

19 

44 

28 

24 

43 

24 

16 

13 

26 

149 

27 

61 

13 

13 

18 

16 

26 

35 

35 

38 

25 

34 

33 

75 

40 

25 

79 

17 

22 

45 

18 

14 

86 

19 

Protein 
(g) 

2.7 

3.1 

L8 

L5 

3.0 

L2 

LO 
2.0 

0.7 

0.5 

1.1 

6.4 

L7 

L5 

L3 

LO 
L3 

L6 

0.9 

0.5 

0.9 

2.0 

L7 

L2 

2.2 

L2 

2.0 

0.9 

2.1 

0.6 

2.9 

LO 
1.2 

1.2 

3.2 

0.9 

Fat 
(g) 

0.2 

0.2 

0.1 

0.1 

0.4 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.5 

0.1 

0.3 

0.2 

0.2 

0.3 

0.2 

0.1 

0.1 

0.3 

0.1 

0.1 

0.3 

0.3 

. 0.3 

0.2 

0.5 

0.1 

0.5 

0.4 

0.1 

0.2 

0.1 

L2 

0.2 

Amount/100 g edible portion 

Carboydrate 
(g) 

11.9 

3.7 

4.0 

IO.O 
5.2 

5.4 

JO.I 

4.9 

3.6 

2.9 

6.3 

33.1 

6.2 

14.1 

2.3 

2.1 

3.5 

2.4 

6.2 

9.2 

8.4 

7.6 

5.6 

7.3 

6.9 

18.0 

9.5 

5.3 

18.0 

3.6 

3.5 

11.7 

3.8 

2.9 

19.0 

4.3 

Fiber 
(g) 

1.1 

0.8 

L3 

0.8 

1.1 

0.8 

LO 
0.9 

0.7 

0.6 

LO 
L5 

LO 
L5 

? 

0.5 

0.7 

0.7 

0.5 

0.6 

0.4 

0.9 

0.8 

0.4 

L2 

2.0 

L8 

L2 

0.4 

0.5 

0.9 

1.4 

0.6 

0.5 

0.7 

0.5 

Ca 
(mg) 

48 

22 

119 

16 

48 

47 

27 

29 

36 

14 

36 

181 

24 

59 

? 

19 

68 

36 

5 

6 

11 

81 

60 

25 

130 

36 

18 

6 

7 

21 

99 

48 

19 

15 

2 

7 

Watermelon 93 26 0.5 0.2 6.4 ? 7 

Source: Haytowitz, D.B. and R.H. Matthews, Composition of Foods Vegetables, USDA Handbook 8-11, 1984 
u.--
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I' 
(mg) 

77 

52 

40 

48 

66 

23 

44 

46 

26 

17 

33 

153 

46 

35 

? 

20 

25 

45 

7 

10 

17 

63 

33 

29 

41 

71 

46 

22 

46 

18 

49 

33 

36 

32 

89 

23 

IO 

Fe 
(mg) 

L6 

o.i 
3.3 

0.9 

0.9 

0.6 

0.5 

0.6 

0.5 

0.3 

0.6 

L7 

0.4 

2.1 

0.3 

0.5 

l.4 

1.1 

0.4 

0.1 

0.2 

0.8 

1.9 

0.4 

6.2 

0.6 

L2 

L3 

0.8 

0.3 

2.7 

0.7 

0.4 

0.4 

0.5 

0.5 

0.5 

Na 
(mg) 

80 

2 

201 . 

72 

27 

18 

35 

15 

88 

2 

4 

17 

20 

20 

5 

9 

9 

8 

12 

10 

9 

8 

4 

2 

39 

10 . 

7. 

3 

6 

24. 

79 

4 

I 

3 

15 

8 

K 
(mg) 

339 

302 

547 

324 

325 

246 

323 

355 

284 

149 

219 

401 

350 

180 

257 

158 

264 

290 

210 

271 

309 

303 

257 

155 

536 

375 

340 

195 

543 

232 

558 

352 

182 

248 

270 

207 
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TEMPERATURE CONVERSIONS - fahrenheit (°F) and celsius (°C) 
'. ,: 

l ") 
°F=(°C x 1.8) + 32 °C=(°F-32) 7 J.8 

@ •F ·c •F ...:c... "F ...:c... [1 
.J 

15 -9.4 56 13.3 97 36.1 r I 
16 -8.9 57 13.9 98 36.7 i 1

i 
\ - / 

17 -8.3 58 14.4 99 37.2 
18 -7.8 59 15.0 100 37.8 i i 

19 -7.2 60 15.6 101 38.3 ' ' ',.) 

20 -6.7 61 16.1 102 38.9 
21 -6.1 62 16.7 103 39.4 0 

22 -5.6 63 17.2 104 40.0 ·•c 

23 -5.0 64 17.8 105 40.6 
i ,: 

24 -4.4 65 18.3 106 41.1 . ' 

i ·1 

25 -3.9 66 18.9 107 41.7 
26 -3.3 67 19.4 108 42.2 

\ i 
27 -2.8 68 20.0 109 42.8 u 
28 -2.2 69 20.6 110 43.3 
29 -1.7 70 21.1 111 43.9 f"'I . 30 -1.1 71 21.7 112 44.4 

~ 
. ) 

31 -0.6 72 22.2 113 45.0 ro 

32 0.0 73 22.8 114 45.6 
'" Fi 33 0.6 74 23.3 115 46.1 

34 1.1 75 23.9 116 46.7 
'" , .. 

35 1.7 76 24.4 117 47.2 ' ' 

LJ 36 2.2 77 25.0 118 47.8 
37 2.8 78 25.6 119 48.3 n 38 3.3 79 26.1 120 48.9 

! ! 
39 3.9 80 26.7 121 49.4 
40 4.4 81 27.2 122 50.0 
41 5.0 82 27.8 123 50.6 i i 

42 5.6 83 28.3 124 51.1 
43 6.1 84 28.9 125 51.7 
44 6.7 85 29.4 126 52.2 
45 7.2 86 30.0 127 52.8 
46 7.8 87 30.6 128 53.3 
47 8.3 88 31.1 129 53.9 
48 8.9 89 31.7 130 54.4 
49 9.4 90 32.2 131 55.0 
50 10.0 91 32.8 132 55.6 
51 10.6 92 33.3 133 56.1 
52 11.1 93 33.9 134 56.8 
53 11.7 94 34.4 135 57.2 
54 12.2 95 35.0 
55 12.8 96 35.6 

93 



GLOSSARY 

Air spray The application of chemicals by aircraft. 
Back fill furrows To shave soil off the top of 

melon beds and place it into a furrow in order to 
bring the irrigation water closer to the melon 
seedline. 

Bed Mounded soil that is shaped and used for 
planting; beds are separated by furrows. 

Bell Bell pepper. 
Big Ox® A chisel with 7 shanks used to rip soil 18-

24 inches deep. 
Blacken the beds To wet/darken a bed with 

irrigation water. 
Black ice Ice formation on asparagus that is clear 

and therefore difficult to detect. 
Blanks Lack of individual kernel formation in 

com. 
Brassicas Plants belonging to the genus Brassica, 

of the mustard family (Cruciferae), including 
cabbage, kale, broccoli, cauliflower, turnip, and 
mustard; all brassicas are crucifers, but not all 
crucifers are brassicas. 

Break a field To harvest a crop the first time in a 
season. 

Break borders To tear down flat flood borders or 
flat crop borders. 

Breaker A tomato fruit that is beginning to show 
color change from green to pink on the blossom 
end; preceeded by the mature-green stage. 

Brix A measure of sugar content, especially in 
tomatoes; a graduated scale, used on a 
hydrometer, that indicates the weight of sugar per 
volume of solution. 

Brown bead A physiological disorder of broccoli 
thought to be related to lack of calcium uptake 
and excessive heat during head formation. 

Buck ends of field The remaking of beds at the 
end of a field in order to channel irrigation water 
properly; a necessary practice when beds at the 
end of a field are destroyed due to insufficient 
tum around space for farm equipment. 

Cateye A condition in broccoli where some beads 
begin breaking into yellow flower; also called 
starring. 

Cello Poly bags which hold one or two pounds of 
carrots; from "cellophane." 

Chisel A tractor-mounted, knifelike implement 
used to rip soil about 20 inches deep. 

'choke Artichoke. 
Cole crops Any of various plants of the genus 

Brassica, of the mustard family. 
Cos Romaine lettuce. 
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Cross checks Small dikes at perpendicular angles 
to borders used for water diversion into a field. 

Crucifers Plants belonging to the Cruciferae or 
mustard family (e.g., broccoli, brussel sprouts, 
cabbage, cauliflower, etc). 

Cucurbits Plants belonging to the melon or gourd 
family (e.g., cantaloupe, watermelon, pumpkin, 
cucumbers, squash, etc.) 

Cull To separate unwanted product from 
desireable product. 

Cultipacker A farm implement used to break up 
clods of soil; consists of groups ofknobbed metal 
rings stacked together 

Cultivate To work beds after planting in order to 
control weeds, loosen soil, and allow for 
application of fertilizer 

Curd The edible portion of marketed cauliflower. 
Custom rate The value assigned to a cultural 

operation by farmers for cost accounting; 
normally includes the cost of the operator. 

Damping-off A fungal disease of seedlings that 
causes rotting of the stem at the soil level and 
collapse of the plant. 

Doubles The placement of two seeds rather than 
one when one is intended. 

Drift Agrochemicals, dust, or pests which 
inadvertently fall on nearby (usually adjacent), 
nontarget crops; usually the result of spraying 
products (especially products of small particle 
size) on windy days or of poor equipment 
operation. 

Drip irrigation The slow application of low 
pressure water in tubes or pipes (buried or on the 
surface); sometimes called trickle irrigation. 

Edema (oedema) A physiological disorder of 
plants resulting from overwatering; numerous 
small bumps on the lower side of leaves or on 
stems, divide, expand and break out of the normal 
leaf surface and at first form greenish-white 
swellings or galls; the exposed surface later 
becomes rusty colored and has a corky texture; 
especially common in cabbage. 

Excelsior Fine wood shavings; used for stuffing, 
packing, etc. 

Feathering Premature flowering of asparagus due 
to high temperatures. 

Flats Flatened asparagus spears caused by certain 
varietal characteristics. 

Float A large, wooden frame pulled with a tractor 
for rough leveling of the soil surface. 



Flood irrigation A method of irrigation where 
water is applied to a field by gravity; the water is 
channelled by earth borders that are usually 70 · 
feet apart. 

'flower Cauliflower. 
Forking The division of a tap root (especially 

carrots and lettuce) into lirauches; can be caused 
by nematode feeding, soil-borne pathogens, and 
soil texture. 

Frosting see snow kissed. 
Frost kissed Produce that has frozen in the field 

and has a frosty appearance. 
Furrow irrigation A method of irrigation where 

water is applied to fields by gravity flow down 
furrows; the water enters the bed by capillary 
action. 

Furrow out The removal of soil from furrows by 
tractor-mounted shovels. 

Gated pipe Large diameter pipes used to deliver 
low pressure water to each furrow; used to keep 
head end of field dry for cultivation or harvesting. 

Green line A term used to describe the appearance 
of an emerging row crop; as plants germinate and 
emerge above the soil line, a green line appears; 
often growers switch from sprinkler to furrow 
irrigation when a field can be green-lined. 

Ground spray The application of an agrichemical 
by a tractor-mounted sprayer. 

Hollow stem A physiological disorder in broccoli 
resulting from excessive plant spacing. 

Honeydew Sweet excrement from aphids and 
whiteflies as a result of feeding on plant sap. 
Honeydew attracks ants and will support the 
growth of fungi (sooty mold). 

Hydrocool To cool produce using ice cold water. 
Inject fertilizer The application of liquid fertilizer 
' in the top or sides of a bed. 
Jelly Gelatinous material present in mature-green 

tomatoes (see also locule). 
Landplane® A large, tractor-pulled, land leveling 

machine. 
Laser level A land surface leveler that uses a laser 

guiding device to maintain an accurate grade. 
Layby To apply an herbicide or other agrichemical 

at the last opportunity to enter a field with a 
tractor prior to harvest. 

Lilliston A rolling cultivator with curved tines 
which uses ground speed to assist in working up 
the soil surface in order to destroy weeds. 

Listing Throwing soil into a mound to make beds. 
Locules Tomato fruit seed cavity. 
Mature-green A stage of tomato fruit 

development when the fruit is fully grown and 
shows a brownish ring at the stem scar after 
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removal of the calyx; color at the blossom end has 
changed from light green to yellow-green and the 
seeds are surrounded with jelly. 

Motor grader A large grader no~1JY used to cut 
tail ditches for draining off excesjil~rface water. 

Naked pack Head lettuce packed f§~out a 
wrapper. f Y 

Pegging The emergence of a radic/J from seed 
and its placement in the soil 

Pipe setting Installing 2-inch plastic tubes through 
a soil berm with a hydraulic ram; the pipes are 
used to control the flow of irrigation water. 

Power mulch A tractor-mounted, power rototiller. 
Precision planter Planters which drop seeds at 

exact intervals; may function mechanically or by 
vacuum. 

Primed seed Lettuce seed that has been primed for 
germination by soaking in osmotic solutions (e.g., 
polyethylene glycol[PEG]) as a preventative to 
thermodormancy. 

Pull borders To make flood berms used to 
channel the flow of surface applied water. 

Punching pipe see pipe setting. 
Putting the crop to sleep A phrase used to 

describe the overwatering of tomatoes by furrow 
irrigation following sprinkler irrigation ; 
encourages shallow rooting and decreased plant 
growth. 

Radicle The embryonic root. 
Random flow planter A nonprecision planter; 

seed drop is regulated by agitating the seed in a 
hopper over a hole; planting rate depends upon 
hole size and tractor speed. 

Ricing Undesirable granulation of floret tips in 
cauliflower. 

Roll beds A large, metal roller used to firm beds 
prior to thinning. 

Rototill To mechanically mix soil. 
Row A line of plants or a bed with a single line of 

plants. 
Seedline A line down a bed in which seeds are 

planted. 
Sidedress To place agrichemicals in a band next to 

a row of plants. 
Silking Period of com ear formation when silky 

threads emerge from the ear tip. 
Slant bed A culturing technique where beds are 

slanted towards the winter sun (35-37 degrees 
from horizontal) such that the bed is 
perpendicular to sun's rays. 

Slip plow An implement pulled by a caterpillar 
and used to make deep cuts into the soil whereby 
soil from below is carried upward into the cut; 
used to improve drainage. 
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Slush-ice cooling A cooling method used on 
broccoli; a mixture of water and ice is forced 
rapidly into cartons to cool the product. 

Spike The running of tractor-mounted shanks into 
the soil or beds to improve aeration and drainage. 

Sprinkler irrigate The application of irrigation 
water by pressurized injection into the air. 

Starring see cateye 
Stinger A root emerging from seed; a radicle. 
Stubble disc An implement used to chop crop 

residue and incorporate it into the soil; the blades 
are scalloped and operate like a pizza cutter. 

Subbing Irrigation method where water is applied 
to a field in furrows and allowed to travel across 
beds by capillary action. 

Subsoil The pulling of large, hardfaced shanks 
through the soil up to 42 inches deep; used to 
shatter soil layers and improve drainage. 

Swamper Watermelon harvesting crew member. 
Swath To cut a tall crop such as asparagus fem. 
Taps see cross checks. 
Tasselling The emergence of corn inflorescence. 
Thermodormancy A condition of lettuce seed 

where high temperatures (>86°F) make seed go 
dormant, thus inhibiting germination. 

Thin The removal of excess crop plants and weeds 
in the seedline in order to achieve a desired plant 
spacing. 

Tillering Emergence of multiple stalks from the 
same root in corn. 
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Tip burn A condition, especially in lettuce, where 
leaf tips are burned; thought to be due to lack of 
calcium uptake; foliar applications of calcium do 
not correct the problem. 

Trio A head lettuce harvesting crew unit 
consisting of two cutters and a packer; only used 
in naked pack lettuce 

Triplane® A smaller, three-wheeled version of a 
landplane. 

Triwall cardboard Triple-layered, corrugated 
cardboard used to make very study fiberboard 
containers for watermelon. 

Vacuum cooling A cooling method whereby 
commodities are placed in a strong-walled room, 
air pressure is reduced and the heat consumed in 
the process cools the product. 

Versatile® A large caterpillar-sized tractor with 
rubber tread; used to pull discs and other 
implements; safe for crossing asphalt roads. 

Water run An application of an agrichemical in 
irrigation water (i.e., furrow irrigation). 

White star White markings at the blossom end of 
tomatoes that tum from green to white as the fruit 
matures; an indicator of maturity in tomatoes. 

Wil-rich chisel plow An implement used to work 
wet or moist soils prior to making beds. 

Wind whip Girdling of seedling stems due to high 
winds; seedlings are especially susceptible 
following thinning or weeding; cole crops are 
most susceptible_ 




