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Response of cucumber growth, yield and quality to different
irrigation lower limits in substrate culture

LV Jian, JIN Ning, YU Jihua, JIN Li, ZHANG Guobin, XIAO Xuemei, HU Linli
(College of Horticulture, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract; In this experiment, the cucumber variety, Bote 209, was used as test material , and four irrigation
water limit treatments were set in potted medium. They were 50% , 60% , 70% , and 80% of field water holding ca-
pacity. The irrigation water limit was set to 90% of field water holding capacity by A, B, C, and D. The effects of
different irrigation water limits on the growth, yield, and quality of cucumber under substrate cultivation were stud-
ied. In order to evaluate and select the suitable irrigation water limits for cucumber under substrate cultivation more
scientifically and reasonably, the principal component analysis was used to evaluate 22 indexes related to the
growth , yield and quality of cucumber under four treatments.The results showed that the plant height of treatment D
was significantly higher than that of treatment A, B, and C by 56.50%, 22.51%, and 11.04%, respectively. The
leaf area of treatment D was also significantly higher than that of treatment A, B, and C by 92.61%, 61.35%, and
27.87%. Compared with treatment A, B, and D, the stem diameter of treatment C was the largest, which increased
by 28.36%, 16.91%, and 18.49%, respectively.The single fruit weight, fruit number per plant, yield per plant,
and irrigation amount of treatment D were the largest, while the water use efficiency of treatment C was the highest,

which increased by 33.14%, 13.23%, and 10.30% compared with treatment A, B, and D.Compared with
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treatment A and B, the three indexes of treatment C were significantly increased by 19.17% and 10.81%, 0.98%

and 0.45% , 66.70% and 18.21%, respectively.The contents of soluble protein and soluble sugar in treatment C

were significantly higher than those in other treatments, while nitrate content was significantly lower in treatment C.
Compared with treatment A, B, D, the contents of total K and Ca increased by 35.20% and 11.19%, 3.81% and

11.19%, 1.06% and 6.43%, respectively. After principal component analysis and comprehensive evaluation, the

scores of the four treatments from high to low were as follows; C, D, B, and A.

Keywords: cucumber;substrate culture; irrigation lower limit; growth; quality; yield; WUE
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Table 1 Irrigation amount per plant per time for

potted plants with different treatments

Jb 3 k2 WK/ (L - pot™)
Treatment Content Irrigation amount
A 509 M [F] 4 7K 4 135

50% of field capacity

B 60% M ] #5 7K 43 101
60% of field capacity ’

g a4k &=
c 70% D]-IEHEFJ /J(Ei‘ 0.68
70% of field capacity
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b m%ﬁmhm; 034
80% of field capacity
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Fig.1 Effect of different irrigation lower limits on plant height( A ), stem diameter (B), and leaf area ( C)of cucumber
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Table 2 Effect of different irrigation lower limits on cucumber yield and water use efficiency

Lb L kg FLR SR AL BBk HE kg R AT BE/m? RGP FIRBCOR (kg - m™)
Treatment Single fruit weight ~ Number of fruits per plant ~ Yield per plant Total irrigation amount per plant WUE
A 0.18+0.005¢ 3.51+0.12d 0.5122+0.018d 0.0162+0.002d 31.62+2.48d
B 0.20+0.005b 4.36x0.16¢ 0.6383+0.023¢ 0.0172+0.002¢ 37.18+3.15¢
C 0.23+0.005a 6.04+0.08b 0.8551+0.011a 0.0203+0.003b 42.10+4.08a
D 0.23+0.006a 6.20+0.07a 0.8565+0.016a 0.0224+0.003a 38.17+3.98b

TE : [RISAS R NE b FoR A B IR) 22 55 8 35 (P<0.05) o R I,

Note : In the same column, different lowercase letters indicate significant difference among treatments ( P<0.05). The same below.
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Table 3  Effect of different irrigation lower limits on the

morphological indexes of cucumber fruits
phological ind f ber fruit

it R/ %
Commodity rate
of cucumber

Ak 3 JAK/cem JICH/ mm K&/ %

Treatment Melon length Melon thickness Water content

28.67+0.67¢ 30.62+0.60c 95.82+0.37¢ 54.06+3.67c
30.99+0.21b 32.93+1.01b 96.33+0.29b 76.24+3.25b
32.11+0.22b  36.49+0.22a 96.76+0.32a 90.12+2.16a
33.84+0.72a 36.43+0.17a 96.80+0.33a 90.27+2.35a
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Fig.2 Effect of different irrigation lower limits on soluble protein (A), soluble sugar (B), Ve (C),

and nitrate content (D) in cucumber fruits
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Table 4  Effect of different irrigation lower limits on the content of mineral elements in cucumber fruits

R 447 Total K

&M Total P 4%E Total Mg 4245 Total Ca 42#i Total Cu 4%k Total Fe 4% Total Mn  2%F Total Zn

Treatment /(g-kg™') /(g-kg') /(g-kg') /(g-kg') /(mg-kg') /(mg-kg') /(mg-kg') /(mg-kg")
A 47.76+3.50c  6.85+0.04b  3.07£0.02c  1.34%0.02¢  7.23x0.08¢c  53.93x0.93b  17.11x0.22a  60.47+1.36b
B 62.20£6.33b  7.55+0.14a  3.20£0.06c  1.34x0.05¢  7.80+0.09b  57.20+3.77b  15.95:0.09b  64.78=0.12a
C 64.57+1.86a  7.01+0.04b  3.64+0.01b  1.49+0.0la  8.21+0.06a  75.45+3.21a  15.93:0.06b  64.30+1.30a
D 63.89+1.82b  7.03x0.15b  3.88+0.05a  1.40£0.03b  8.21+0.12a  79.3242.97a  18.39+0.08a  65.35+0.90a
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Table 5 Characteristic root and variance contribution rate

of principal component analysis

P i Ritor#
. — o Lo s . FROEE 20T/ % AN
0.866) X 4 MEFRIGAT B EMr 3(F3) EHLGA M Eigen  Variange . JUHCE/%
. \ " . Principal component ’ N Cumulative variance
T4 P(HTFHM N 0.991) BAE R A i (H 73 e comp value  conuibution " S
f7 0.337) 3% 2 MEFRIOLE ., 1T T 50550 T
s . . 16.693 75.875 75.875
ﬂz{ﬁ , /f_\Lﬂ:IE [ﬁjﬁ}%ﬁ s F)‘T‘ Ll %ﬁ%é}@ =, F)T‘X?j‘ﬂj E’(J Principal component 1
FEAR IS o R FMIF2(F2) 2.971 13.503 89.378
_ IV Principal ¢ 2 ’ ’
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Table 6 Rotational load matrix and eigenvectors of principal component analysis
e F1 F2 F3
N N ., — N . = Y -/ =
e Hfirfi HEE 1] Hfirfi HSAE i G ]
Load value Eigenvector Load value Eigenvector Load value Eigenvector
PR Plant height 0.960 0.235 0.198 0.115 0.199 0.130
25 Stem diameter 0.309 0.076 0.928 0.538 0.209 0.137
A Leaf area 0.993 0.243 0.067 0.039 -0.094 -0.062
BT Single fruit weight 0.886 0.217 0.455 0.264 0.087 0.057
BARREREL Number of fruits per plant 0.954 0.234 0.293 0.170 -0.060 -0.039
FE Yield 0.881 0.216 0.473 0.274 0.030 0.020
KA IR WUE 0.610 0.149 0.721 0.418 0.329 0.216
JI4K Melon length 0.977 0.239 0.142 0.083 0.159 0.104
JIVHL Melon thickness 0.875 0.214 0.480 0.279 0.058 0.038
K Water content 0.887 0.217 0.418 0.243 0.194 0.127
A PERE Soluble sugar 0.513 0.126 0.689 0.400 0.512 0.335
AIPPEZE A Soluble protein 0.803 0.197 0.587 0.340 0.101 0.066
HerEE C HiE Ve 0.978 0.239 0.164 0.095 0.129 0.085
AR ER Nitrate -0.177 -0.043 -0.925 -0.536 0.337 0.221
4287 Total K 0.752 0.184 0.392 0.227 0.53 0.346
4T Total P -0.003 -0.001 -0.135 -0.079 0.991 0.648
44 Total Mg 0.957 0.234 0.249 0.144 -0.148 -0.097
4555 Total Ca 0.476 0.117 0.866 0.502 -0.155 -0.101
424 Total Cu 0.864 0.212 0.441 0.256 0.241 0.158
24k Total Fe 0.910 0.223 0.374 0.217 -0.181 -0.118
44f Total Mn 0.556 0.136 -0.619 -0.359 -0.555 -0.363
428 Total Zn 0.796 0.195 0.148 0.086 0.587 0.384
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Table 7 Comprehensive scores of 4 processed cucumbers

b Zatws  HF

Y, Y, Y, <
Treatment Score Rank
A -4.58 -5.787 -3.101 -4.582 4
B -0.816 -0.037 1.515 -0.463 3
C 2.448 5.370 1.026 2.689 1
D 3.445 -0.099 -0.301 2.566 2
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