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Crop growth stages

The four growth

stages are:

A (K ini

Initial

Crop
development

Mid-season

Late season

® |nitial stage: Runs from planting date to approximately 10% ground cover.

During the initial period, the leaf area is small, Et is predominately in the form of

ﬁl evaporation.
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Lengths of crop development stages® for various planting periods and climatic regions (days)

TABLE 11

Crop Init.
(Ll

Dev.
{LdEU}

Mid
iLia?

Late
"-Ieuteli

Total

Plant Date

Region

a. Small Vegetables

Brocceoli 35

45

40

Sept

Calif. Desert, USA

Cabbage 40

60

50

Sept

Calif. Desert, USA

Carrots 20
30
30

50/30
60
90

Oct/Jan
Feb/Mar
Oct

Arid climate
Mediterranean
Calif. Desert, USA

Cauliflower 35

40

Sept

Calif. Desert, USA

Celery 2h
25
30

95
45
105

Oct
April
Jan

(Semi)Arid
Mediterranean
(Semi)Arid

Crucifers ! 20
25
30

20
25
90

April
February
Oct/Nov

Mediterranean
Mediterranean
Mediterranean

Lettuce 20
30
25
35

15
25
30
45

April
Nov/Jan
Oct/Nov
Feb

Mediterranean
Mediterranean
Arid Region

Mediterranean

Onion (dry) 15
20

70
110

April
Oct:; Jan.

Mediterranean
Arid Region; Calif.

Onion (green) 25
20
30

10
20
55

April/May
October
March

Mediterranean
Arid Region
Calif., USA

Onion (seed) 20

165

Sept

Calif. Desert, USA

Spinach 20
20

15/25
40

Apr; Sep/Oct
November

Mediterranean
Arid Region




TABLE 11

Lengths of crop development stages® for various planting periods and climatic regions (days)

Crop Init. Dev. Mid Late Total Plant Date Region

(Lini) (Lgev) (Limid! (Liate!
a. Small Vegetables
Broccoli 35 45 40 15 135 Sept Calif. Desert, USA
Cabbage 40 60 50 15 165 Sept Calif. Desert, USA
Carrots 20 30 p0/30 20 100 Oct/Jan Arid climate

30 40 60 20 150 Feb/Mar Mediterranean

30 50 90 30 200 Oct Calif. Desert, USA
Cauliflower 35 50 40 15 140 Sept Calif. Desert, USA
Celery 25 40 95 20 180 Oct (Semi)Arid

25 40 45 15 125 April Mediterranean

30 5o 105 20 210 Jan (Semi)Arid
Crucifers | 20 30 20 10 80 April Mediterranean

25 35 25 10 95 February Mediterranean

30 35 90 40 195 Oct/Nov Mediterranean
Lettuce 20 30 15 10 75 April Mediterranean

30 40 25 10 105 Nov/Jan Mediterranean

25 35 30 10 100 Oct/Nov Arid Region

35 50 45 10 140 Feb Mediterranean
Onion (dry) 15 25 70 40 150 April Mediterranean

20 35 110 45 210 Oct; Jan. Arid Region; Calif.
Onion (green) |25 30 10 D 70 April/May Mediterranean

20 45 20 10 95 October Arid Region

30 bb bb 40 180 March Calif., USA
Onion (seed) 20 45 165 45 275 Sept Calif. Desert, USA
Spinach 20 20 15/25 b 60/70 |Apr; Sep/Oct |Mediterranean

20 30 40 10 100 November Arid Region
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Table 11 continued

COoOwpeas

Crop Init. Dew. Mid Late Total Plant Date | Region
(Lini! (Ldev!) (Lmid} (Ljate!
Sweet melons 25 35 40 20 120 May Mediterranean
30 30 50 30 140 March Calif., USA
15 40 G5 15 135 Aug Calif. Desert, USA
30 45 65 20 160 Dec/Jan Arid Region
Water melons 20 30 30 30 110 April Italy
10 20 20 30 80 Mat/Aug Mear East (desert)
d. Roots and Tubers
Beets, table 15 25 20 10 70O Apr/May Mediterranean
25 30 25 10 a0 Feb/Mar Mediterranean & Arid
Cassava: year 1 20 40 Q0 60 210 Rainy Tropical regions
year 2 150 40 110 a0 360 season
FPotato 25 30 30/45 30 115/130 | Jan/MNow (Semi)Arid Climate
25 30 45 30 130 May Continental Chmate
30 35 50 30 145 April Europe
45 30 70 20 165 Apr/May Idaho, USA
30 35 50 25 140 Dec Calif. Desert, USA
Sweet potato 20 30 60 40 150 April Mediterranean
15 30 50 30 125 Rainy Tropical regions
seas.
Sugarbeet 30 45 90 15 180 March Calif., USA
25 30 90 10 155 June Calif., USA
25 G5 100 65 255 Sept Calif. Desert, USA
50 40 50 40 180 April Idaho, USA
25 35 50 50 160 May Mediterranean
45 75 80 30 230 MNovember | Mediterranean
35 G0 70 40 205 Movember | Arid Hegions
e. Legumes (Leguminosae)
Beans (green) 20 30 30 10 90 Feb/Mar Calif., Mediterranean
15 25 25 10 75 Aug/Sep Calif., Egypt, Lebanon
Beans (dry) 20 30 40 20 110 May/June Continental Climates
15 25 35 20 aL June Pakistan, Calif.
25 25 30 20 100 June Idaho, USA
Faba bean, 15 25 35 15 a0 May Europe
broad bean 20 30 35 15 100 Mar/Apr Mediterranean
- dry Q0 45 40 a0 235 MNow Europe
- green Q0 a5 40 O 175 Mow Europe
Green gram, 20 30 30 20 110 March Mediterranean




Table 11 continued.
Crop Init. Dev. Mid Late Total Plant Date Region
(Ll Ldew! |Lmid! |Late!
f. Perenmial Vegetables (with winter doermancy and initially bare or mulched soil)
Artichoke 40 40 250 30 360 Apr |15t yri | California
20 25 280 30 325 May 1279 | feut in May}
yr}
Asparagus 50 30 100 GO 230 Feb Warm Winter
a0 30 200 45 365 Feb Meaditerranean
g. Fibre Crops
Cotton 30 B0 &0 Bb 195 Mar-May Egypt: Pakistan: Calif.
45 20 45 45 225 Mar Calif. Deszert, USA
30 5O 60 bbb 195 Sept Yemen
30 50 55 45 180 Apnl Taxas
Flax 25 35 50 40 150 April Europe
30 40 100 5O 220 October Arizona
h. Ol Crops
Castor beans 25 40 1 50 180 March (SemilAnd Climates
20 40 50 25 135 Maow. Indonesia
Safflower 20 3b 45 25 125 April Califormia, USA
25 K1 55 30 145 Mar High Latitudes
35 bb 6o 40 130 Oct/Nov Arnd Region
Sesame 20 30 40 20 100 June China
Sunflower 25 35 45 25 130 April/May Medit.: California
i. Cereals
Barley/Oats/ 15 25 50 30 120 Movember Central India
Wheat 20 25 &0 30 135 March/Apr 36-45 9L
15 30 1 40 150 July East Africa
40 30 40 20 130 Apr
40 G0 &0 40 200 Mow
20 &0 &0 30 160 Dec Calif. Desert, USA
Winter Wheat 202 |02 | 70 30 | 180 | December | Calif.. USA
30 140 40 30 240 Movember Mediterranean
160 75 75 25 335 Cctober ldaho, USA




L. Vegetables - Solanum Family (Sofanaceas)/

Egg plant 20 40 40 20 130014 | Dotober Arnd Region
| 30 45 40 25 0 May/June Mediterranean
Sweet peppers|25/30 |35 40 20 1256 ApnliJune Europe and Medit.
(bell) 20 40 110 20 210 Dectober Arnd Region
Tomato 30 40 40 25 1356 January And Region

35 40 50 20 155 ApriMay Calif., USA

25 40 g0 30 156 Jan Calif. Desert, USA

35 45 70 30 180 Dect/Now And Region

30 40 45 30 1456 April/May Mediterranean
c. Vegetables - Cucumber Family (Cucurbitaceas)
Cantaloupe 30 45 35 10 120 Jan Calif., USA

10 g0 25 25 120 Aug Calif., USA
Cucumber 20 30 40 15 108 June/Aug And Region

25 35 50 20 130 Mow: Feb And Region
Pumpkin, 20 30 30 20 1040 Mar, Aug Meaditerranzan
Winter sguash [ 25 35 35 25 120 June Europe
Squash, 25 35 25 15 Apr; Dec. Medit_; And Reg.

Zucchimi

20

30

25

15

Mavy/June

Meadit.; Europe




Table 11 oontinued

Bermuda for
|zawaral cuttings)
ws bafore last
7 day
iri fall
Suden,
5% cutting cycls

Sugercana, vingin

l. Tropioal Fruits and Trees

[Banana, 15°yr  [120 90  [120 |
mmmm_m
[Finoepcls  [B0 [120 [s00 10 [7o0 | _

m. Grapec and Bemizc




Table 11 continued

Crop Inlt Dew. Mid Late Total Plant Date Region
IL I:L l:L

6 27
F‘|=t5| hios 0 mm
1

Wetlands 10 30 20 140 ay Utah, USA; killing frost
[Cattails, 8l 50 31 36 November Florida, USA
E-ulrur-h'

Movember frost-free climate




Table 11 continued

t 740 ~
days after

LY

m. Grapes and Berries

M. Faubion
Univ. Idaho Agric.




Crop

o mid

K

¢ end

Maximum
Crop Height
|:|'-.|

{m}

a. Small Vegetables 0.7 .05 0.95
Brocecoli 05 0.95 0.3
Brussel Sprouts .06 0.95 0.4
Cabbage 05 0.95 0.4
Carraots 05 0.95 0.3
Cauliflower 05 0.95 0.4
Celery 05 1.00 0.5
Garlic 00 0.70 0.3
Lettuce 00 0.95 0.3
Onions - dry 0k 0.75 0.4
- green 00 1.00 0.3
- zeed 05 0.80 0.5
Spinach 00 0.95 0.3
Radizh 20 0.85 0.3
b. Vegetables — Solanum Family [Safanaceas) 0.6 A5 0.80
Egg Plant .06 0.90 0.8
Sweet Peppers (kell) 5= 0.90 0.7
Tomato 0.70-0.90 (0.6

c. Vegetables — Cucumber Family [(Cucurbitaceas) 0.5 0.80
Cantaloupe 0.5 .85 0.60 0.3
Cucumber — Fresh Market 0.8 A00< 0.75 0.3
- Machine harvest 0.5 00 0.90 0.3
Pumpkin, Winter Squash oy 0.80 0.4
Squash, Zucchim .85 0.75 0.3
Sweet Melons 05 0.75 0.4

Watermelon

0.75

d. Roots and Tubers

0.95

Beets, takble 0.95 0.4
Caszava - wvear 1 0.3 80~ 0.30 1.0

— year 2 0.3 10 0.50 1.5
Parsnip 0.5 0k 0.95 0.4
Potato 15 0.75% 0.6
Sweet Potato A5 0.65 0.4
Turnip land Rutabagal 10 0.95 0.6
Sugar Best 0.35 20 0.70% 0.5




Maximum
Crop Height
Crop K ini e mid Ke end th)
{m}

a. Small Vegetables 0.7 1.06 .95
Brocooli 1.08 0.95 0.3
Bruszsel Sprouts 1.08 .95 0.4
Cabbags 1.05 0.395 0.4
Carrots 1.08 0.95 0.3
Cauliflower 1.0 .95 0.4
Celary 1.08 1.00 0.8
Garlic 1.00 0.70 0.3
Lettuce 1.00 .85 0.3
Cnions - dry 1.05 0.75 0.4

- green 1.00 1.00 0.3

- zeed 1.08 .80 0.5
Spinach 1.00 .95 0.3
Radizh a 0.85
k. Vegetables — Solanum Family [Sofanaceas| 0.6 1.15 0.80
| Egg Plant 1.08 0.90 0.8
Sweet Peppers (bell) 1.05< 090 0.7
Tomato 1 C.70-0.90
. Vegetables — Cucumber Family [Cwcurbitaceae) 0.5 1 0.80
Cantaloupe 0.5 0.8k 080 0.3
Cucumber - Fresh Market 0.6 1.004 0.75 0.3

— Maching harvest 0.5 1.00 0.90 0.3
Pumpkin, Winter Squash 1.00 .80 0.4
Squash, Zucchini 0.85 0.75 0.3
Sweet Melons 1.0 0.75 0.4
Watermelon ’ 0.75
d. Roots and Tubers 0.a5
Beets, table . .95 0.4
Cassava — year 1 0.3 0.80° 0.30 1.0
- year 2 0.3 1.10 0.50 1.5

Parznip 0.5 1.08 .95 0.4
Potato 1.15 0.75% 0.6
Sweet Potato 1.1E .65 0.4
Turnip {and Rutabagal 1.10 .95 0.8
Sugar Beet 0.35 1.20 0.70° 0.5




Table 12 continued

Maximun
Crop Haig!
Crop K ini Ko mid Ko end .I:IH'I.
)
e. Legumes (Leguminosas) 0.4 1.156 0.55
Beans. green 0.5 1.05< 0.0 0.4
Beansz, dry and Pulses 0.4 1.16< 0.35 0.4
Chick pea 1.00 0.35 0.4
Fababean |broad bean) — Frezh 0.5 1.15< 1.10 0.8
— Dry/5Seed 0.5 1,152 0.30 0.8
Grabanzo 0.4 1.15 0.35 - 0.8
Green Gram and Cowpeas 1.05 0.60-0.35° 0.4
Groundnut (Peanut) 1.16 0.860 0.4
Lentil 1.10 0.30 0.5
Peaz - Fresh 0.5 1.16< 1.10 0.5
— Dry/Sead 1.15 0.30 0.5
Soybeans 1.15 0.50 0.5-1.0
f. Perennial Vegetables (with winter dormancy and (g 5 1.00 0 80
initially bare or mulched soil)
Artichokes 0.5 1.00 0.95 0.7
Asparagus 0.5 0.95¢ 0.30 0.2-0.8
Mint 060 1.15 1.10 0.6-0.8
strawberries 0.40 0.85 0.75 0.2
qg. Fibre Crops 0.35
Cotton 1.16-1.20 |D.70-0.50 1.2-1.5
Flax 1.10 0.25 1.2
Sisal” 0.4-0.7 0.4-0.7 1.5




h. Ol Crops 0.35 1.15 0.35
Castorbean (Ricinus) 1.15 ~ | 0.55 0.3
Rapeseed, Cancla 1.0-1.157 [0.35 0.6
Safflower 1.0-1.157 |0.25 0.8
Sesame 1.10 0.25 1.0
Sunflower 1.0-1.15% [0.35 2.0
1. Cereals 0.3 1.156 0.4
Barley 1.156 0.25 1
Dats 1.156 0.25 1
Spring Wheat 1.15 0.25-0.4T0 [
Winter Wheat - with frozen saoils 0.4 1.16 0.25-0.4TV 1
- with non-frozen soils 0.7 1.15 0.25-0.419
Maize. Field igrain) (field com) 1.20 0.60035"'" |2
Maize, Sweet (sweet comn) 1.15 1.051< 1.5
Millet 1.00 0.30 1.5
Sorghum — grain 1.00-1.10 |D.55 1-2
- sweet 1.20 1.05 2-4
Rice 1.086 1.20 0.90-0.60 1




k. Sugar Cane
. Tropical Fruits and Trees

Banana - 1°! year

_ gnd year

— bare ground cover

— with weeds ]
Date Palms

Tea -n ::-n-E.h.E_u-:l_e d

— shaded 17

— Tabkle or Raisin

- Wine
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Month Tmin|{Tmax |RH Wind |[Sun Rad ETo
°C °C % km/day hours |[MJ/m%day| mm/day

Janubry 2.5 12.2 75 216 4.4 8.6 1.34
February 3.7 15.1 68 259 5.5 11.6 2.08
March 7 19.5 51 302 6.4 15.4 3.69
April 12 25.4 46 320 7.6 19.5 5.41
May 17.1 31.7 36 337 9 23 7.65
June 21.9 36.9 24 458 10.9 26.1 11.32
July 25.1 39.9 pY 484 11.1 26.2 12.55
August 24.5 39.3 26 406 10.7 24.2 10.99
September | 19.4 35.3 30 285 9.6 20.3 7.67
October 13.7 28.8 44 216 7.6 14.6 4.57
November 7.2 20.7 57 173 6.5 10.9 2.48
December 3.2 14 72 207 4.6 8.1 1.49
Average 13.1 26.6 46 305 7.8 17.4 5.94
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g. Fibre Crops

Cotton 3 6 195 Mar-May Egypt: Pakistan: Calif.
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g. Legumes (leguminoszase]

Eﬂan ::Ir-.- and Pulses

F:nl:-al::--sn (broad bean)

st Ke mid = 1.17

Kcend = 0.6

erennial Vegetables [with winter dormancy and

initially bare or mulched soil)
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Min

Month Max Temp Humidity Wind Sun
Temp
°C °C % km/day hours
January 2.9 13.1 76 251 5.2
February 3.3 14.8 72 285 5.9
March 5.4 18.1 65 259 6.8
April 8.2 23.3 60 259 7.8
Y EW ) 28.7 51 294 9.3
June 14.7 32.1 38 328 10.4
July 17 33.1 57 354 10.5
August 17.5 33.5 58 320 9.7
September 15.6 32.2 56 311 9.1
October 12.1 28.6 52 242 7.9
November 7.8 22.4 58 225 6.9
December 4.4 15.2 73 233 5.5
Average 10 24.6 60 280 7.9




Min Max
Month Temp | Temp Humidity | Wind Sun Rad ETo
MJ/m?%da

°C °C % km/day hours y mm/day
— Jhnuary 2.9 13.1 76 251 5.2 10 1.57
February 3.3 14.8 72 285 5.9 12.7 2.12
March 54 18.1 65 259 6.8 16.4 3.01
April 8.2 23.3 60 259 7.8 20.1 4.25
\YFYY, 11.6 28.7 51 294 9.3 23.5 6.06
June 14.7 32.1 38 328 10.4 25.6 7.88
July 17 33.1 57 354 10.5 25.4 7.2
August 17.5 33.5 58 320 9.7 23.2 6.71
September 15.6 32.2 56 311 9.1 20.1 6.02
October 12.1 28.6 52 242 7.9 15.6 4.52
November 7.8 22.4 58 225 6.9 12 3.01
December 4.4 15.2 73 233 5.5 9.5 IWE

Average

10

24.6

60

280

7.9

17.9

4.51




L. Vegetables - Solanum Family (Sofanaceas)/

Egg plant 20 40 40 20 130014 | Dotober Arnd Region
| 30 45 40 25 0 May/June Mediterranean
Sweet peppers|25/30 |35 40 20 1256 ApnliJune Europe and Medit.
(bell) 20 40 110 20 210 Dectober Arnd Region
Tomato 30 40 40 25 1356 January And Region

35 40 50 20 155 ApriMay Calif., USA

25 40 g0 30 156 Jan Calif. Desert, USA

15 A5 70 0 180 Ot Moy Arid Reging

30 40 45 30 1456 April/May Mediterranean
c. Vegetables - Cucumber Family (Cucurbitaceas)
Cantaloupe 30 45 35 10 120 Jan Calif., USA

10 g0 25 25 120 Aug Calif., USA
Cucumber 20 30 40 15 108 June/Aug And Region

25 35 50 20 130 Mow: Feb And Region
Pumpkin, 20 30 30 20 1040 Mar, Aug Meaditerranzan
Winter sguash [ 25 35 35 25 120 June Europe
Squash, 25 35 25 15 Apr; Dec. Medit_; And Reg.

Zucchimi

20

30

25

15

Mavy/June

Meadit.; Europe




Maximum
Crop Height
Crop Ko '|'|i.I Ko mid Kz end (h)
{m}
a. Small Vegetables 0.7 1.06 0.95
Brocecoli 1.06 0.95 0.3
Brussel Sprouts 1.08 0.95 0.4
Cabbage 1.08 0.95 0.4
Carrots 1.08 0.95 0.3
Cauliflower 1.08 0.95 0.4
Celary 1.05 1.00 0.6
Garlic 1.00 0.70 0.3
Lettuce 1.00 0.95 0.3
Onions - dry 1.08 0.75 0.4
- green 1.00 1.00 0.3
- zeed 1.08 0.80 0.5
Spinach 1.00 0.95 0.3
Radizh 0.90 0.85 0.3
b. Vegetables — Solanum Family [Safanaceas) 0.6 1.15 0.80
Egg Plant 1.05 0.90 0.8
el TEEpeTE eem e =i o
Tomato 1 0.70-0.90 (0.6
ep—liegetalres———aenmier=fammip—Erepnbiisenne) G cherlallc) heiBileh
Cantaloupe 0.5 0.85 0.60 0.3
Cucumber — Fresh Market 0.8 1.00< 0.75 0.3
- Machine harvest 0.5 1.00 0.90 0.3
Pumpkin, Winter Squash 1.00 0.80 0.4
Squash, Zucchim 0.95 0.75 0.3
Sweet Melons 1.08 0.75 0.4
Watermelon 1. 0.75
d. Roots and Tubers 1. 0.95
Beets, takble 1. 0.95 0.4
Caszava - wvear 1 0.3 0.80~ 0.30 1.0
— year 2 0.3 1.10 0.50 1.5
Par=nip 0.5 1.08 0.95 0.4
Potato 1.1k 0.75% 0.6
Sweet Potato 1.1& 0.65 0.4
Turnip land Rutabagal 1.10 0.95 0.6
Sugar Best 0.35 1.20 0.70% 0.5




:\JAJA\Q,AJM\ Jalaa dad yyaas
)iy

‘ FIGURE 29

Average Ki j,j as related to the level of ET, and the interval between irrigations andior
significant rain during the initial growth stage for all soil types when wetting events are light to
medium (3-10 mm per event)
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! amall infiltration depths
~ 10 mm

1.0

7 8 9 10 11 12
ET, mm/iday
low mcderateé high very high




m Kcini = 0.35
m Kcmid = 1.15
m Kcend = 0.8
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