2inwnImand (Ine.) 27 : 142 - 152 (2536)

s n.( a a o €
‘izﬂﬂﬂ’]‘ﬂ‘ﬁ%’lLLazﬂﬂé‘]‘lﬂ‘iﬂﬂ‘ﬁNaﬂLL@Gﬂ?1W%§W?\1

Irrigation and Fertilizer Levels for the Production of Cucumber "Puang'
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ABSTRACT

Table cucumber 'Puang' has short growing period and is widely grown throughout the country. However, the optimal
level of irrigation and fertilizer for its production has not been reported. This study included two experiments carried out
during the summers (April-May) of 1990 and 1991, in Kamphaeng Saen soil series (Typic Haplustalfs). With a split-plot
design, the main plots were 3 levels of irrigation rate, namely, 100%, 150% and 200% of potential evapotranspiration (PET),
based on Penman method of 15 years average data. Water was applied in furrow twice a week. The sub-plots comprised
4levels of 2:1:1: ratio fertilizer. These were 10kg N, 5 kg available P,O, and 5 kg K, O per rai in the first level of application,
while fertilizer levels 2, 3 and 4 were 2, 3 and 4 times the first rate, respectively. Fertilizer was split into 6 applications.
The first was applied as basal, with the rest as row broadcast on weekly basis. The growing period of cucumber was 62 days.
Harvest began 35-39 days after seeding.

The overall average total yield of cucumber for the two experiments was 3.61 t/rai, 67% of which were marketable.
The average total fruit number was 73,170 fruits/rai with the marketable percentages of 83. Increasing the irrigation rate
from 100% to 150% and 200% of PET increased the total and marketable yields by 12% and 31% respectively. Fertilizer
level 1 was adequate because the yields were not significantly different among treatments. Rather, increasing the rate of
fertilizer tended to lower the yield. However, fertilizer helped increase the fresh mass of cucumber plant, while irrigation
levels also increased the plant mass but of no statistical significance. Yield increase in cucumber come from the increase
in number of fruit.

Cucumber was harvested 17-18 times during the four-week period. The pattern of harvesting yield showed that the
percentages of each harvested marketable yield to the total marketable yield of the whole season were 2-4% during the first
5 days of the harvest. Then the marketable yield peaked up during days 6-12 of the harvest, afterwhich the marketable yield
dropped rather markedly. During the second half of the harvest, the percentages of non-marketable yield surged to 40-50%
of the total yield. Most of the cull had curling shape with no development of the upper part of the fruit. The pattern remained
fairly the same under all treatments and in both experiments. Therefore, neither the experimental treatments nor the different
air temperature regimes during flower fertilization period was likely to be the cause. It was postulated that the fruit
deformation was due to the inadequate supply of photosynthate to the fruit. The reduction in functioning leaf area may be
due to the shading effect of the fully expanding plant and also by the increasing infection of downy mildew. The disease
started on the first three leaves in the lower part of the plant, mostly since the beginning of the harvest. Stopping the
application of fungicide after the first week of the harvest led to the greater injury of the leaves and the higher proportion
of abnormality in fruit shape.
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Tabie 1 Climatic data and cultural practices for cuacumber in the two experiments.
Exp. 1 Exp. 2
1. Cultivation
cultivar Puang Puang
planting date 29/3/90 29/3/91
first harvest date 3/5/90 7/5/91
last harvest date 30/5/90 30/5/91
days to harvest 35 39
number of harvest 18 17
growing period 62 62
2. Climatic data Before During Before During
harvest harvest harvest harvest
max.temp.,C 36.9 35.2 35.6 36.1
min.temp.,C 25.0 25.2 251 253
mean temp.,C 30.9 30.2 303 30.7
mean RH, % 68.0 73.5 71.7 72.0
sunshine, h 8.7 6.8 8.6 8.7
pan evaporation mm/d 7.2 5.7 6.4 6.1
3. Irrigation scheme
starting date 9/4/90 11/4/91
end date 22/5/90 27/5/91
period, d 43 47
number of irrigation 13 13
amount applied at 100% PET!
total, mm 313.7 3175
daily average, mm/d 6.03 6.35
rainfall, mm 24.2 52.9
days with rainfall 3 3
actual PET?
total, mm 270.7 272.1
daily average, mm/d 5.21 5.44
water table level, cm 25-49 75-110

1 potential evapotranspiration as calculated by Penman method, based on 15-year mean climatic data.
2 potential evapotranspiration as calculated by Penman method, based on actual mean climatic data during growing
periods of the experiment.
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Main plot x sub-plot matrix of yield components of cucumber.

Water application rate

Fertillzer(N-P,0,-K O)application rate

%of PET kg nutrient/ rai Mean
10-5-5 20-10-10 30-15-15 40-20-20
1. Total fresh yield, kg/rai
100 2,971 3,291 2,888 3,477 3,157
150 3,595 3,581 3,512 3,505 3,548
200 4,185 4,007 4,065 4,260 4,129
mean 3,584 3,626 3,488 3,747 3,611
2. Marketable fresh yield, % of total
100 65.6 67.1 69.0 65.5 66.7
150 69.8 67.0 66.1 65.9 67.2
200 68.4 64.9 67.1 67.8 67.1
mean 68.1 66.3 67.3 66.5 67.0
3. Total number of fruit, fruit/rai
100 61,017 65,917 60,867 69,750 64,388
150 73,800 73,367 69,983 71,000 72,038
200 84,283 81,400 82,417 84,250 83,088
mean 73,033 73,561 71,089 75,000 73,171
4. Marketable fruit, % of total
100 82.4 83.6 84.5 82.1 83.1
150 853 83.5 82.5 82.2 83.4
200 84.0 82.0 84.3 83.7 83.5
mean 84.0 83.0 83.8 82.7 833
5. Plant fresh mass, g/plant
100 570.8 626.1 609.1 649.9 613.7
150 613.3 623.8 602.2 658.0 624.1
200 652.5 666.1 733.7 682.5 683.5
mean 612.3 638.8 648.3 663.6 640.4
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Effect of irrigation rate and fertilizer levels
on the marketable yield of cucumber.
Fertilizer level 1 is 10 kg N, S kg available
P,0,and 5 kg K,O per rai, and the rates of
fertilizer at other levels are the multipliers
of level 1.

Figure 1

NUMBER OF MARKETABLE
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Figure 2 Effect of irrigation rate and fertilizer levels

on the number of marketable fruit of
cucumber. Fertilizer level 1is 10kgN, 5kg
available P,O, and § kg K,O per rai, and
the rates of fertilizer at other levels are the
multipliers of level 1.
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Table3  The overall average values of plant parameters for the two experiments.
Plant parameters Exp. 1 Exp. 2 Mean
1.  Total fresh yield, kg/rai 4,118 3,105 3,611
2. Marketable fresh yield, kg/rai 2,582 2,259 2,420
3. Percentage of marketable yield 62.7 72.8 67.0
4. Total fruit number, fruit/rai 78,144 68,197 73,170
5. Marketable fruit number, fruit/rai 63,747 58,256 61,001
6. Percentage of marketable fruit number 81.6 85.4 83.4
7.  Plant fresh mass, g/plant 547.7 732.8 640.2
Table4  Relative values of plant parameters showing the effects of experimental treatments and conditions.
Relative percentage
Plant parameters Water rate, % of PET Fertillizer levels Experiment
100 150 200 F! 1 2 3 4 F! 1 2 F!
1. Total yield 100 112 131 ** 100 101 97 105 =ns 100 75 *
2. Marketable yield 100 113 131 ** 100 98 9% 102 ns 100 87 s
3. Total fruit number 100 112 129 > 100 101 97 103 ns 100 87 ns
4. Marketable number 100 112 130 *x 100 99 97 101 ns 100 91 s
5. Plant fresh mass 100 102 111 ns 100 104 106 108 * 100 134 *

1 Statistical test on the combined deta of the two experiments.

*  F test, significant difference at 5% level
** Ftest, significant difference at 1 % level
ns F test, no significant difference at 5% level
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MARKETABLE YIELD, %OF TOTAL

DAYS OF HARVEST

Daily harvested marketable yield as per-
centages of total marketable yield, under
the three irrigation rates in Experiment 1.

Figure 3

MARKETABLE YIELD, %OF TOTAL

DAYS OF HARVEST

Daily harvested marketable yield as per-
centages of total marketable yield, under
the three irrigation rates in Experiment 2.

Figure 4
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CUMULATIVE MARKETABLE YILED, %

DAYS OF HARVEST

Cumulative marketable yield percentage
under the three irrigation rates in Exp. 1.
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Figure6  Cumulative marketable yield percentage

under the three irrigation rates in Exp. 2.

4 o 4
2npasmant (ne.) IR 27 atiun 2

finaoon uaalu Figures 7 U0z 8 wuhaumaasadi
1 irvmmmunamaﬂnmmnlumq 10 Juusn Iﬂu
Huraids 20-30% VowanaAaMLA e~
ﬁﬂmwamamunzmu-ﬁuﬁauq WY 50% Wie
AdnilivosanARaMLA  dauaumeassdl 2 929
12 Yuusneriidadnumadanam ogluee 10-20%
ndamiu isdustnsaadnuiusaiiu 40-45%
Frresnumansdduaasliifiuin  wandaunsnm
Tura 10-12 'Juusnmumiummnmuwaﬂﬂ‘nywivh
pludmdenmiufouningn mmmqwuwaﬂﬂ

1 4

2 - ao a2 g ad
fan nannratidnyaziadennntu  lunsdidl
d‘ o~ [ | =4 =4 o Aﬂ
WenvsanswIuna  TasnSeuisutiuiunani
' i d
vuasimueldsusuiundesdane  sauaaelu
Figures 9 1ag 10 iiudanui uawn 10-12
v & 14 d 4 o o o 2 A 4
SududsuRufio srunafdoatanalmuay iy
dadunoutnminayevessuuitvnas i id
1 @ : H ﬂ' ; 1 =) -3
uazuaasiwatanaimuiu i ldiRasnmsiinann
4 A ' 2 o a Yo 4 o P2
sufuno 18 livue e Itinan i 1lda
o lunlassuiivinalugifuvinasimin sz Lily
L] d'dﬂ lﬁ' d"l
safitisunannfigaauell  wauninnidelu
(1 [ Ay v a W o o o
srmae  unantduiaasudunaiidnyuzian
<t o - A ] ]
Aunazdalaufoudunsienan  dauneutarvae
@ulammlnd aungiiduddull 2 dszmsde
o 1 : ] ’ ] 1y
waaludniudy  Fuwaaanluldsumsnaunsol
i d )
5119 Wveawasludauiy vinlviwaliwemn ies
< Ay T =) 1 “a
vinlumsinuilli'l8linsriwag ludsuauinne
-~ 1} U o d' 1] 1 o 1] o
liowvenidin  msvmunn lumiduveeun
waznsulaiwveauninn xﬁmmmtmﬂmﬂuwﬁn
wazludadmuunnlosansumla
fmlsummqnmunaamwswmaﬂ‘lu'lﬁsu
mswaniy 'uaﬂﬁmmnumaumuﬂumsuqamnu
1u1mmnummaumﬂsus:ﬂuqa midniswaw
v
- 1] 1] o A
e lieuysel uavinnanmInaaoaisdes Fadionm
1 4
QUUYNVYBIDIMAUANANAY  TINMNIHANITNAABY
VOIAMNWINALRIITIN  (2532) Nawiuluynan

psngiaudaduiunioy  ulifusumaaenuaslliu



Lirsasmand (Ine) DR 27 et 2 151

% OF TOTAL YIELD

DAYS OF HARVEST
Figure 7  Percentages of daily marketable and non-
marketable yields in Exp. 1.
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DAYS OF HARVEST
Figure 9 Daily harvested fruit number, showing the

total and marketable number, the differ-
ence of which is the number of non-mar-
ketable fruit, result of Exp. 1.
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% OF TOTAL YIELD

Figure8  Percentages of daily marketable and non-
marketable yields in Exp. 2.
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DAYS OF HARVEST
Figure 10 Daily harvested fruit number, showing

the total and marketable number, the
difference of which is the number of non-
marketable fruit, result of Exp. 2.
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