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Water-fertilizer coupling effects and its optimization in greenhouse
tomato production
CHEN Xiu-bin, PAN Lin, WANG Qin-li, XIE Xin-xing
( Department of Horticulture, Gansu Hexi College, Zhangye 734000, China)

Abstract: Using quadratic general revolving combination design with 3 factors, the effects of irrigation, nitrogen and potassium
fertilization on greenhouse tomato were investigated and quantified. The results showed that tomato yield was affected strongest by
nitrogen, then by irrigation and potassium. There was interaction between each factor. Highest tomato yield was obtained (89. 15
t - hm ™) when the quantity of irrigation, nitrogen and potassium were 2 637.2 m® « hm >, 374.1 kg - hm > and 51. 6 kg -
hm ™%, respectively, which agreed with the optimization result of the regression model.
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Table 1 Code level of the water-fertilizer experiments

Ar b AR AR FE i 7K F- Code level
Variation Variational distance -1.682 -1 0 +1 +1. 682
X, (H,0) /m® - hm~? 312.2 1 800.0 2012.8 2325.0 2 637.2 2 850.0
X, (N) /kg+hm™2 111.3 0 75.8 187.1 298. 4 374. 1
X; (K,0) /kg -« hm 2 76.1 0 51.6 127.7 203.8 255.6

IRIRIRE 20 AL, SRR AR, SAHE/NXE 6.0 mx 1.0 m, /PNXZHHE 50 em HRLE RS
B, U7/ N Z BRI oA B R, REREEAE 2 17, AR, ATEEZ 00 0.3 m A10.4 m, HIC1 H%,
TR 76 500 Bk - hm ?, VEHBERE A EAE DR, WLBEE 0.3 m, kAL 0.10 em, ¥k &
0.96 L - h™" FpUHEKHTE I E £ A0 3 38 K i, VRN HER IR

Bk, FAENIRE (F A 46%, FIHZR 40%) . BAE-NERBRER (&84 50% , FIH%
35% ) . AL 30% AL, BIEF-345r 2 Ik, nlfesi R a5 58I ; #IAE 509% AL, 50%
TEGE AT 1 Uit A 5 A A5 A BB A AGEAL 1 VO A, oAl FH R) 45 B ) 3 B0 A 7= 2004 451 H 6 H
BAvE, 3 A 15 HAEM, 4 A 10 HIF4E, 5 A 13 BIFMARUCRSE, 7 A 22 HRR, Rt #4540 31
st e, A 2,
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Table 2 The experiment treatment

AbHH Treatment X, (H,0) X, (N) X; (K,0) AbH Treatment X, (H,0) X, (N) X; (K,0)
1 1 1 1 11 0 1. 682 0
2 1 1 -1 12 0 -1.682 0
3 1 -1 1 13 0 0 1. 682
4 1 -1 -1 14 0 0 —1.682
5 -1 1 1 15 0 0 0
6 -1 1 -1 16 0 0 0
7 -1 -1 1 17 0 0 0
8 -1 -1 -1 18 0 0 0
9 1. 682 0 0 19 0 0 0
10 -1.682 0 0 20 0 0 0

W F2d <1, -1, 0, -1.682, 1.682" RESHFARKFEHHMEME, WHK1, InTable2, “1, -1, 0, -1.682, 1.682”

stand for different coding value of each factors in Table 1.

2.1 FERRERHBFRINEISKRE

AR 3 4550, LUTRCHHPRREL (Y), DIEKE (X)), WAE (X)), HE (X,) Rw#EkE
L, BN S AT AL B, AR A S E A EIEA AL, Y =82.07 + 1. 82X, +4. 48X, +
1.33X, —1.56X,” —1.16X,> —=2.05X,” +0. 67X, X, +0.50X,X, -3.51X,X,, LB EEKEE, F, =2.12 <
Foos (5,5) =5.05, RPARERE, MEMHEE; F,=12.02>F,, (9, 10) =526, FFERHABEE, F
K g eI i 5 A RGBS, HRRAR, TLAHEATRON 50 S il SHIBR a =0. 10 AR EWE, &
BB FE R . ¥V =82.07 + 1. 82X, +4.48X, +1.33X, —1.56X,” —1. 16X,> =2. 05X,” -3. 51X, X,
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2.2 EEERREXEMERASFEZEMNXER ®3 EREFE
HTIRITTPT&EREHETE Table 3 The yield of different treatments
ALEE A AL TR A5 ] T AR RO A2 TR 2 U hb 3 PR/t hm 2 i3 PR/t hm ™2
N " N Treatmen Yield Treatmen Yield
BN RL IR, BVE 2R, HCAERHER s T
KN B2 S A B X6 7t s I R A [T A8 2 87. 50 12 68. 63
el DA, E1E FR B A A K/ IMEK TR R 4. 48 3 81.18 13 7712
1,82, 1.33, AIAHHAIRI = P FOu R G . e o .
4K YR R X, X, X, HIV it 0 /@Zkﬁ\ Jite 6 82. 05 16 84. 11
HE 7 76. 15 17 80. 01
SAGU %Aﬂ 1y = 8 68. 26 18 80. 22
. o /HIEIEM‘i qﬂﬂg@ﬂ(i“ 9 77.78 19 82.24
MERE . HEEE 3 W2 MEEEZTIKFE, K 10 74.02 20 83. 46
PR BADR X 77 i () 0] PR A, K. Y, = VE: FAE LB R 3 KT 9T, The yield of
82.07 + 1. 82X1 - 1. 56X12 H ﬁ@ﬁ% Y2 =82.07 + the same treatment was the average of three repeats.

90

4.48X, - 1. 16X,%; Maffitk, v, =82.07 +1.33X, -

2.05X;%, AR HR S, 4 dY/dX, =0 (i=1,

2, 3), R Y, IRH M I 45 5 2 R it F Y Bl 3

#, 18X, =0.583, X, =1.631, X, =0.324, Jf " m K Water;
AR AR AR (1), AM 13RI Soop e
FAEAR AR T I R, WK, U, 4 £ ool |

B T i e i 2 A SR L e R, FERARKE T, "

AR, PR, XSS 0.583 3 o 0 | >
BF, brr i 7%, ik, ZEilbrr HERATFHHFA Coding value of each factor
WA TR, PRI TR, IR K Y B1 SFBRREXNTEHZM

p TR S i B2 <= s I U S TN = O A Oy < = Fig.1 Effect of single factor on the yield

FREKEARRL, HAARIZL, AR HEAC AP 20500 5 T ER TAEL 1. 631 F10. 324 I, Fli = E AR 2
AL, X FZE i TE AR SR R i, e sz sl s -

IS A AT, oS B K B SRR . HEKE S A
it 2R 5 it e P S AN . VK S R A AL A A ks X, =0.500, X, =1.341, #KESE
HEAFRG A . X, =0.500, X, =0, MiARSHARK A, X, =1.683, X, = -1.343, KT HATFH 55~
BAEAETEHDE R, AT S OURIDEE R e RS RT, A bR WKt | i
AiE ., MEAESIN 2 637.2 m® - hm %, 374.1 kg - hm 2H151.6 kg - hm 2, i~ & 0l ik 3 & &l
89.15 t - hm ™,

3.1 REHR 5iRIeiEit

YT 2005 4F 3 H 9 HEF RS gk 17, it R4 SOHEEKE, T, HEEAE
R A , 0~20 cm RV &5 Table 4 The application rate of irrigation water , nitroge-
12.50 ¢ - kg—l , WA 62. 50 mg - kg_l , R nous fertilizer and potassium fertilizer of every
9.64 mg - kg ', FHALEN 142.54 mg - kg ', pH {H treatment
7.21 Ab X, (K,0) / X, (N) / X; (K,0) /

° Treatment m3 « hm 2 kg - hm 2 kg - hm 2

ﬁtgﬁ;’\:&?’ /I\ALI\IE (%‘:24) , ﬁj‘%’]?‘?ﬁ?ﬁﬁﬂ A 2637.2 374. 1 51.6
BRI EAEA G A BEAE B FA™ Fw HIEK B 2850.0 75.9 51.6
WAL R (XHHR) , A AbBREE 1.2 H4y, B3 = 2 02 50

K, HENLHESY , AT ki
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3.2 RBERSHHT

i 5 AT LU, R R MR YR b #5 RELEXEHFBOMI
A CK., #h¥ B , 2 IR B3 KL . UREH A Table 5 Effect of different treatment on tomato yield
RO LTS HEA K | R AVER AL BC LU A 76 750 7 kg b3 AN it/ PR/ 2
IR T UL S RSP Sl —— e .
O ACHE PR 100 S T R i 1 1 B 40.05 66. 78
ZH G RRM, BVIKICE LR, S 1Al CK 45.85 76.45"

RERAEE ., HIGIEN], AR B R ] 5E

TEABGE T IS5, @S 17| Sk | A E . s =R Z AR B,
SRR T WK, T IRAE S A 15 e 1A B d = (L 89. 15 ¢ - hm PR, JLAHXT
MHEKEE . AR . MR8 2 637.2 m® - hm ?, 374.1 kg - hm *H151.6 kg - hm *, = EXF
i i AU U AR | WK | TR R . SR BB O BT AR K B | b & A e
Fb 8 3 38 7 e i 1 o

AR, WL VKR | AR | MR S F AR IOCER X = PR F N A0 4 il 5T B
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