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Effects of water and nitrogen supply on yield and quality of
greenhouse cucumber under fertigation
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Abstract: [Objective) This study analyzed the impact of different water and nitrogen supplies on yield
and quality of greenhouse cucumber to provide reference for quality production of greenhouse cucumbers.
[Method]) Plot experiments were conducted with three irrigation levels (W, (60% ET,),W,(80% ET,)
and W, (100% ET,)) in interaction with four nitrogen fertilization levels (N, (0 kg/hm?), N, (180
kg/hm*),N, (360 kg/hm*),and N; (540 kg/hm®)),a total of twelve water and nitrogen treatments. The
quality indicators (soluble solids, Ve, soluble sugar,soluble protein and nitrate) were measured during the

flourishing time while yield was counted after the final harvest for comprehensive evaluation of quality u-
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sing principal component analysis. [Result) Irrigation and nitrogen had significant effects on yield and qual-
ity indicators of cucumber. Irrigation had significant positive correlation effects on yield, whereas the im-
pacts of nitrogen fertilizer on yield were different for different irrigation levels. W, N, yield was 11. 8% and
33.7% higher than treatments W,N; and W, N;, W, N; yield was 19. 6% higher than W, N, , while W, N,
yield was 0. 87 % lower compared to W,N;. Compared with W, N, the contents of Ve, soluble sugar and
soluble protein of cucumber under treatment W, N, were increased by 26. 6% ,35.3% and 2. 8%, while the
amount of nitrate was decreased by 2. 9%. Comprchensive evaluation of cucumber quality with principal
component analysis showed that appropriate water and fertilizer saving management had positive effect on

improving cucumber quality. [Conclusion] Based on production and quality indicators, treatment W, N,

(80% ET, and 360 kg/hm® N) was suitable to obtain high yield and quality in cucumber cultivation.

Key words: greenhouse cucumber; water and nitrogen supply; fertigation; yield and quality; principal

component analysis
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Microclimate environment inside the greenhouse
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Table 1 Effects of different water and nitrogen supplies on quality of cucumber fruit
WAORT kT ST ve/ A % omtRry oA
level level Soluble solids (mg « ke Soluble sugar Soluble protein Nitrate
N, 3.03+0.12 f 75.46+2.63 g 2.147+0.14 cd 1.68+0.06 e 50.524+1.51 f
W, N, 3.40+0. 10 cde 109.16+0.95 d 2.46+0.13 b 2.104+0.13 d 79.87+1.46 d
N; 3.63+0.06 ab 121.10+1.10 b 2.77+0.11 a 3.02+0.04 a 110.30+2.36 b
N; 3.73+0.06 a 94,0146.46 f 2.53+0.07 b 2.54+0.11 ¢ 138.0942.52 a
Ny 2.9740.15 fg 78.61+1.33 g 1.9440.05 ef 1.6440.06 e 50.0741.61 f
W, N, 3.33+0.06 de 116.19-+2. 33 be 2.22+0.12 ¢ 2.06+0.08 d 67.69+2.52 e
N, 3.53%+0.06 be 128.44+4.71 a 2.59+0.08 b 2.95+0.07 a 90.50+2.60 ¢
N3 3.63+0.06 ab 112.2942.39 cd 2.124+0.10 cd 2.87+0.10 ab 111.314+2.32 b
No 2.8340.06 g 76.56+1.44 g 1.7540.09 g 1.54+0. 14 e 11.60+1.90 g
W, N, 3.30+0.10 e 107.81£3.73 d 1.8540.06 {g 1.954+0.11 d 51.65+1.32 f
N; 3.4740.06 cd 116. 8144. 80 be 2.054+0.12 de 2.79£0.04 b 77.91+4.23d
Ns 3.5340. 06 be 101.43+4.12 ¢ 1.9240.12 efg 2.8740.04 ab 93.1344.34 ¢
B F R 5 (F {8) Significant level (F value)
JK 4y Irrigation * % * % * % ns % %
A % Nitrogen % % % % * % % % % %
K4 X % % Irrigation X Nitrogen ns * * * % * %

R BUE R IME (n=12) R BB 5 AR A ) 7 B R R 22 57 3% (P<<0. 05); F iy, » RREFBFE, « »x KRR EFWMPF ns £

IREFALE,

Note: The data are mean values (n=12). Different letters in the same column indicate significant difference (P<C0. 05);In F value,

* means significant difference, ¥ * means extremely significant difference,while ns means not significant.
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Fig. 2 Effects of different water and nitrogen supplies on yield of cucumber
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Table 2 Correlation coefficient matrix of cucumber quality indicators

ﬁlﬁfﬁfﬂ ﬂ?ﬁ‘ﬁ[ﬁl)f?% Ve NG AR El( ﬁﬁﬁi}n’i
Quality indicator Soluble solids Soluble sugar Soluble protein Nitrate
A JEY Soluble solids 1. 000 0.731 0.633 0.892 —0.916
Ve 0.731 1. 000 0. 540 0.762 —0.470
T E MR Soluble sugar 0.633 0. 540 1. 000 0.534 —0. 666
%% 1 Soluble protein 0.892 0.762 0.534 1. 000 —0.795
MR EE Nitrate —0.916 —0.470 —0. 666 —0.795 1. 000

x3 BENERREREHERNERSFTESHESNR

Table 3 Principal component variance and analysis of cucumber quality indicators

oy

IR HE(E Initial eigenvalue

Component = T %% BB %/ %
Sum Variance Accumulation

1 3. 802 76.036 76.036

2 0.582 11.641 87.677

3 0.493 9. 864 97.541

4 0.105 2.100 99. 641

5 0.018 0. 359 100. 000

Wt T AR E R RAIR AT

F— E 4 F, = 0. 495X, + 0. 410X, +
0.390X;40.473X,—0. 458X, ;

¥ F 4y F, = 0. 008X, + 0. 669X, —
0.540X,40. 274X, +0. 431X,

PLARAS 32 1043 i it 7 1) A4 AE AL o T 4 B 32 18 4
SRR A Z R L AR S AR, TS R S
1) L 255 VI RO |

9oy BN R 4 PR, G5 A 1 R R
RO . R 4 R FE RS RS A A L R
[ 7K A% A0 TR B 78 T 8L NG D) b 38 3R A5 85 1 43 L Lk
R AN AR B, LA 4338 38 K F T8 A (NG AN &
(N A 5 AR K H 20 CW N ik B TR 2545 15 0
B HLUR R HR K R R (WL NG b B FLFE S ) K 4%
PEF S IR (N, ) Kb B A 5 5 5 22 o v it o e 22 1Y)
M K TG R (W, NGO b, 26 W 38 ‘1 0 7K UHE R %o
JREESE B S B4 = A B . 25 B e T L 7

AN
=
[

p__ 3.082 .. 0582 . ™ A ! L
3.08210.582" ' "3.802+0.582" %° A5 AT DA I LA H AR B AR OK A
MR SRS 0 L2 A VA R e T e (W NG AR B R A A K BRI AR
4 AEAKEHEEKFTEEZENRROESIEMN
Table 4 Comprehensive evaluation on effects of different water and nitrogen supplies on greenhouse cucumber quality
KK it B KT S — F % E WY I LRSSy HE4
Irrigation Nitrogen The first principal The second principal Fruit quality Rank
level level component component integrated component an
No —2.276 —0.828 —2.083 10
W, N 0.314 —0.334 0.228 7
N, 2.594 —0.392 2.197 1
N; 1. 888 —1.618 1.423 3
No —2.597 —0.390 —2.304 11
W Ny —0.158 0. 487 —0.072 8
' Ne 2.013 0.428 1.803 2
N3 1.503 0. 283 1. 341 4
No —3.314 —0.087 —2.886 12
Ny —1.180 0.965 —0.895 9
Wf{
N, 0. 649 1. 006 0.697 5
Ny 0.564 0. 480 0.553 6

3 HiwhHitie

AL FE T A R K R RLK X 8™ i
sty JOE FR 552 T 4485 2R 3 Y 3 A 7 G IO AN A R i

KRB HBEA S T HL 7 7™ i JC B AR A T 32 T AE
FART RS R, Akhtar Y 75 A 6 3
SR A A0F 5 T 2 B R BE T 78 0 R TR A R R AR
B AR 07 2 ki 7= o L 3 50 %0 T 9 T 9 AT LR S
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