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TabIe 1a. CLIMATIC, SOIL AND WATER REQUIREMENTS FOR CROPS


-------------------------------------------------​

---------------------------------------------------------------------------------------------------------------------------------​

CROP (1)

TOTAL GROWING 
PER I DO

(DAYS)


(2)

TEMPERATURE           DAYLIGHT REQUIREMENTS    REQUIREMENTS

FOR GROWTH, F
FOR

OPT. 1. (RANGE)     FLOWERING

(3)                          (4)

SPECIFIC CLIMATIC COSTRAINTS

AND REQUIREMENTS


(5)


------------​

	Alfalfa
	100-365
	75-79
	(50-86)     Day neutral
	Sensitive to frost; cutting interval

	
	
	
	
	
	related to temp.: requires low RH in

	
	
	
	
	
	warm climates

	    Bean
	fresh: 60-90
	59-68
	(50-81)      Short day/
	Sensitive to frost; excessive rain,

	
	Dry
	: 90-120
	
	day neutral
	hot weather


Cabbage

Citrus

Corn

Cotton

Grape

  0live

Onion

Pea

100-150

240-365

150-180

150-180

180-270

210-300

100-140 (+30-35 in nursery)

59-68 (50-75)          Long day

73-86 (55-95)        Day neutral

Short periods of frost (21-14 F) are not harmful; opt. RH 60-90

Sensitive to frost (dormant trees less), strong wind, high humidity: cool winter or short dry period preferred

      75-86 (59-95)       Day neutral/    Sensitive to frost; for germination


     short day       temp. >50 F; cool temp. causes 

problem for ripening

68-86 (61-95)        Short day/

   day neutral

68-77 (59-86)

68-77 (59-95)

59-68 (50-77)      Long day/

day neutral

fresh: 65-100       59-64 (50-73)         Day neutral dry: 85-120

Sensitive to frost: strong or cold winds: temp. req. for boll develop​ment: 81-90 F (64-100): dry ripen​ing period required

Resistant to frost during dormancy (down to 0 f) but sensitive during growth: long, warm to hot, dry

summer and cool winter preferred/ required

Sensitive to frost (dormant trees less): low winter temp. required (50 F) for flower bud initiation

SOIL REQUIREMENTS


(6)

-----------------------​

Deep, medium-textured, well drained, pH 6.5-7.5

Deep, friable soil, well-drained and aerated: opt. pH 5.5-6.0

Well drained: opt. pH 6-6.5

Deep well-aerated, light to medium-textured soils, free fro. stagnant water; pH 5-8

Welt drained and aerated soils with deep water table and without water logging; opt. pH 5.0-7.0

Deep, medium to heavy-texture soils; pH 5.5-8.0 with opt. pt. 7.0-8.0

Well-drained, light soils are preferred

Deep, well-drained soils free fro. water logging
Tolerant to frost; low temp. (57-61 F)             Medium-textured soil; pH 6.0-7.0

 required for flower initiation; 

no extreme temp. or excessive rain

Slight frost tolerance when young

Well-drained and aerated soils; pH 5.5-6.5

========================================
============================ continued =
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	        TOTAL
	TEMPERATURE
	DAYLIGHT
	
	
	

	
	     GROWING
	                           REQUIREMENTS REQUIREMENTS
	SPECIFIC CLIMATIC
	
	

	
	PERIOD
	FOR GROWTH, F
	FOR
	CONSTRAINTS
	
	SOIL

	CROP
	(DAYS)
	OPT.1.(RANGE)
	FLOWERING
	AND REQUIREMENTS
	
	REQUIREMENTS

	(1)
	(2)
	
	(3)
	(4)
	(5)
	
	(6)

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

	Peanut
	90-140
	22-28
	(18-33)     Day neutral
	Sensitive to frost; for germination
	Well-drained, friable, medium-

	
	
	
	
	
	temp. (50 f)
	textured soil with loose top soil;

	
	
	
	
	
	
	pH 5.5-7.0
	

	Pepper
	120-150
	64-73
	(59-81)    Short day/
	Sensitive to frost
	Light to medium-textured soils;

	
	
	
	
	day neutral
	
	pH 5.5-7.0
	

	Pineapple
	365
	72-79
	(64-86)    Short day
	Sensitive to frost; requires high
	Sandy loam with low lime

	
	
	
	
	
	RH; quality affected by temp.
	content; pH 4.5-6.5

	Potato
	100-150
	59-68
	(50-77)    long day/
	Sensitive to frost; night temp.<59 f
	Well-drained, aerated and

	
	
	
	
	day neutral
	required for good tuber initiation
	porous soils; pH 5.0-6.0

	Rice
	90-150
	72-86
	(64-95)    Short day/
	Sensitive to frost; cool temp. causes              Heavy soils preferred for per-

	
	
	
	
	day neutral
	head sterility; small difference in
	ecolation tosses, high tolerance

	
	
	
	
	
	day and night temp. is preferred
	to 02 deficit: pH 5.5-6.0


  Safflower Spring: 120-160 Autumn: 200-230

Sorghum

100-140+

Soybean

100-130

Sugarbeet

Sugarcane 270-365

Sunflower 90-130

Early growth 59-68

later growth 68-86 (50-95)

Tolerant to frost; cool temp. req. for good establishment and early growth

Fairly deep, well-drained soils, preferably medium-textured;

pH 6.0-8.0

	74-86 (59-95)
	Short day/
	Sensitive to frost; for germination
	light to medium/heavy soils

	
	day neutral
	temp. >50 f; cool temp. causes head
	relatively tolerant to periodic

	
	
	sterility
	water logging, pH 6.0-8.0

	68-77 (64-86)
	Short day/
	Sensitive to frost; for some var.
	Wide range of soil except for

	
	day neutral
	temp. >75 f required for flowering
	sandy well-drained; pH 6.0-6.5

	64-72 (50-86)
	long day
	Tolerant to light frost; toward harvest
	Medium to slightly heavy-

	
	
	mean daily temp. <50 f for, high                      textured soils, friable and

	
	
	sugar yield
	well-drained; pH 6.0-7.0


72-86 (59-95)        Short day/

day neutral

Sensitive to frost; during ripening cool (50-68 f), dry sunny weather

is required

Deep, weIl aerated with ground water deeper than 60 in. but rel. tolerant to periodic high water tables and 02 deficit; pH 5.0-6.5; opt. pH 6.5

64-77 (59-86)       Short day/

day neutral

Fairly deep soils: pH 6.0-7.5

Sensitive to frost

======--================================:=============================================--=============== continued ==
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CROP (1)

TOTAL GROWING PERIOD

(DAYS)


(2)

TEMPERATURE      DAYLIGHT                         REQUIREMENTS    REQUIREMENTS

FOR GROWTH, F
FOR

OPT. 1.(RANGE)       FLOWERING
(3)                      (4)

SPECIFIC CLIMATIC CONSTRAINTS

            AND REQUIREMENTS


(5)

         SOIL REQUIREMENTS

(6)

Tomato


----------------------------------​

90-140 (+25-35

in nursery)

Watermelon   80-110

Wheat

64-77 (59-82)       Day neutral

72-86 (64-95)      Day neutral

Spring 100-130 59-68 (50-77)           Day neutral

Winter 180-250
   long day

Sensitive to frost

Sensitive to frost

Spring wheat sensitive to frost Winter wheat: resistant to frost during dormancy (64 f), sensitive during post-dormancy period; re​quires a cold period for flowering during early growth. For both, dry period required for ripening

Quality of leaf depends on soil texture; pH 5.0-7.0

Sandy loam is preferred; pH 5.6​7.2

Medium-textured soils are preferred;

relatively tolerant to high water tables; pH 6.0-8.0

===================================================--=======================--==================================:

Notes:

RH = Relative Humidity OPT. = Optimum
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Table 2a. CLIMATIC, SOIL AND WATER REQUIREMENTS FOR CROPS
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CROP


(1)

SENSITIVITY   FERTILIZER REQUIREMENTS


TO
LBS/AC/GROWING PERIOD


SALANITY              N          P         K


(2)                                   (3)

WATER REQUIRE​tOTS INI GROW PER.

(4)


WATER UTILIZATION

EFFICIENCY FOR HARVESTED


YIELD, LBS/AC.FT.


(%MOISTURE)


(6)


SENSITIVITY


TO

WATER SUPPLY (5)

---
--------​

Alfalfa        Moderately


sensitive

0-36   : 49-58 : 67-89                   32-63

low to medium-high

4095-10980
 hay: (10-15%)
	Bean
	Sensitive
	      18-36  :  36-54 : 45-107              12-20
	Medium-high
	Lush: 4095-5225 (80-90)

	
	
	
	
	
	Dry: 828-1612 (10%)

	Cabbage
	   Moderately       89-134 :  45-58 : 89-116              15-19
	Medium-low
	32625-54365

	
	Sensitive
	
	
	
	head (954)

	Citrus
	Sensitive     
	       89-198: 31-40 :  45-143             35-47
	Low to
	5445-13590

	
	
	
	
	Medium/high
	fruit (85%, lime: 70%)

	
	
	
	
	
	

	Corn
	Moderately        89-198:  45-71 :  54-89
	20-31
	High
	2178-4356

	
	 sensitive
	
	
	
	grain (10-13%)


Cotton

Tolerant

     89-161: 18-54 :   45-71            28-51

Medium-low

1090-1612

seed cotton (10%)

Grape

Moderately   89-143: 36-54 : 143-205 20-47 sensitive

Medium-low

5445-10890 fruit (80%)

	0live
	Moderately         198-223:   49-62 :   143-187      24-31
	Low
	4095-5445

	
	tolerant
	
	
	
	fruit (3%X)

	Onion
	Sensitive
	54-89: 22-40 : 40-71
	14-22
	Medium-high
	21780-27180

	
	
	
	
	
	bulb (85-90%)



fresh: 1350-1916


shelled (70-80%)


Dry: 392-566


shelled (10%)

======================================--==================================================continued==

Pea

Sensitive

18-36: 36-54 : 71-143 14-20

Medium-high
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CROP


(1)

SENSITIVITY       FERTILIZER REQUIREMENTS


TO
LBS/AC/GROWING PERIOD

SALINITY
N
P
K


(2)                                (3)

WATER REQUIREMENTS IN/ GROW     PER.

    (4)

SENSITIVITY


TO

WATER SUPPLY (5)

WATER UTILIZATION EFFICIENCY FOR HARVESTED YIELD, LBS/AC.FT. (%MOISTURE) (6)

Peanut

9-18  :   13-26 :      22-36                    20-28

low


----------​

Moderately sensitive

Pepper

Moderately      89-152:   22-45 :       45-89           24-35 sensitive

Medium-high

Pineapple

  205-268 :    40-58 :      98-196     28-39

Low

	Potato
	Moderately
	     71-107:    45-71
	: 112-143         20-28
	Medium-high

	
	sensitive
	
	
	
	

	Rice
	Moderately         89-134 :    18-36 :    71-107
	      14-28
	High

	
	sensitive
	
	
	
	


Safflower  Moderately             54-98 :    13-27 :    22-36


tolerant

 24-47

low

1612-2176

unshelled dry nut (15%)

4095-8145

fresh fruit (90%)

Plant crop: 13590-27180 ratoon : 21780-32626 fruit (85%)

10890-19035

fresh tuber (70-75%)

1916-3005 paddy (15-20%)
566-1350 seed (8-10,)

.>

	Sorghum
	Moderately           89-161 :   18-40 :    31-71
	       18-26
	      Medium-low
	                      1611-2700

	
	tolerant
	
	
	
	
	                     grain (12-15%)

	Soybean
	Moderately
	      9-18
	        : 13-27 :     22-58
	     18-28
	Medium-low
	                      1090-1915

	
	tolerant
	
	
	
	
	                     Grain (6-10%)

	Sugarbeet Tolerant
	134
	: 45-62 : 89-143
	22-30
	low to
	         Beet: 16291-24480 (80%)

	
	
	
	
	
	Medium-low
	       Sugar: 2439-3790 (O%)

	Sugarcane Moderately           89-178 :    18-S0 : 112-143    59-68
	High
	  Cane: 13590-21180 (80%)

	
	sensitive
	
	
	
	
	      Sugar: 1611-2781 (O%)


Sunflower Moderately           45-89 : 18-40 :      54-112       24-39


tolerant

Medium-low

828-1350 seed (6-10%)
=========--========--===============--===========--=====--=continued==
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CROP


(1)

SENSITIVITY   FERTILIZER REQUIREMENTS


TO
LBS/AC/GROWING PERIOD

SALANITY                     N          P          K


(2)                                      (3)

WATER REQUIREMENTS IN/GROW PER.

   (4)

SENSITIVITY

TO

WATER SUPPLY

(5)

WATER UTILIZATION EFFICIENCY FOR HARVESTED


YIELD, LBS/AC.FT.


(%MOISTURE)

(6)


-----------------------​

	Tomato
	Moderately               89-134:
	: 58-98 : 143-214      16-24
	Medium-low
	27161-32626

	
	sensitive
	
	
	
	fresh fruit (80-90%)

	Watermelon  Moderately               71-89
	: 22-54 : 31-71
	16-24
	Medium-high
	13590-32626

	
	   Sensitive
	
	
	
	 fruit (90%)

	Wheat
	  Moderately                 89-134 :   31-40 :  22-45
	16-26
	Medium-high
	2180-2700

	
	     tolerant
	
	
	
	grain (12%)


========================================================================================
...::
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VISUAL SYMPTOMS OF NUTRIENT DEFICIENCIES

	Element
	Crop

	PRIMARY NUTRIENTS
	

	Nitrogen (N)
	Field Crops

	Phosphorus (P)
	Field Crops


Deficiency

Potassium (K)

Corn

Legumes

SECONDARY NUTRIENTS

Calcium (Ca)
Field Crops

Magnesium (Mg)

Field Crops

Sulfur (S)


Corn

Small Grain


Legume

MICRO NUTRIENTS Boron (B)

Alfalfa Clover

Copper (Cu)

Corn (Organic soils)

Wheat


Oats

Characterized by light green to yellow foliage with stunted, spindly growth.

I1ganese (Mn)

Mild deficiency characterized by stunted growth, I Molybdenum (Mo)

more severe deficiency causes purpling on young

plants.

Browning on margins of the leaves.

Yellow mottling on the edges of the leaves.

Plants fail to develop normal cellular structure along the leaf margin and in newly emerging plant parts. Leaves are limp, and newly emerging leaves will tend to stick together.

The deficiency will occur early in the growth cycle as a white interveinal stripping producing a streaked effect on the lower leaves. The underside of corn leaves may have a silvery, appearance, When the deficiency is severe, the plants may be stunted.

Characterized by stunted growth, delayed maturity, general yellowing of foliage. Symptoms are very similar to nitrogen deficiency. Deficiencies are more likely to occur in legumes.

Plants are dwarfed, with yellow or reddened top leaves. Upper internodes are shortened. The deficiency can reduce hay yields and particularly reduce seed yield.

Moderately deficient plants have yellow discoloration, leaves become chlorotic, tips of leaves wither and turn gray. With severe deficiency, plants are stunted, edges and tips of new leaves die. .

Terminal or new leaves roll at the tips and become chlorotic, and yellow-gray spots appear. Leaves may become twisted and turn gray-green in color, and' the tips may die.

206

Zinc (Zn)


Alfalfa


Soybeans

Sugar beets

Wheat

Alfalfa Soybeans

Oats

Corn

PLANT ANALYSIS

   Leaves are chlorotic with interveinal Jwing as veins. remain green. Stunting generally occurs, reducing yield. Crops generally lack good green color.

Leaves have gray specks and lesions and break over near the middle; older leaves die. Severe stunting may occur.

Leaves are chlorotic with interveinal yellowing as

veins remain green. Stunting generally occurs.

Leaves are greenish-yellow, similar to nitrogen deficiency symptoms. Leaf margins may cup, and mottling occurs on the lower leaves. Margins of leaves may die,

Deficiency shows up early in growth of plants with yellow streaks in the leaves, particularly at the base of newly emerging leaves in the whorl. Plants may be stunted, and the whole top of plant may turn yellow when deficiency is severe.
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