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Table 1 The different rate coding value of examination factor

on lettuce

KRG x 2 3 4
Level code  /kgehm=2  /kg-hm~?  /kg-hm?  /md - hm-?
—1.682 0 0 0 200
-1 150 150 62.5 320
0 375 375 150 500
1 600 600 237.5 680
1. 682 750 750 300 800
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Table 2 Experiment scheme and output of each treatment on lettuce
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The variation value of treatment
NO. /kg * hm~?

-1 -1 -1 -1
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33 099.75
37 240.25
41 642.50
36 898.25
36 363.25
32 296. 25
46 814,50
1 47 897.75
0 31 839,25
0 37 680. 25
0 32 082.25
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37 447.25
39 297.75
46 610.00
39 477.00
1. 682 42 755.75
0 39 567. 50
36 398, 25
0 37 355.75

20 0 0 Q 37 534.75

. RP“—1.682,—1.0,1,L 682"RAZ AT ARA T A HBH.
Note: In the table 2“—1. 682, —1.0.1,). 682”stand for different coding value of ev-

ery single factor,
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Table 3 Yield of different treatment of single factor

RBE R R wr L ES. ¢
C‘xﬁngvﬂlue /kgo hm—2 /kg- hm—2 /kg. hm—2 /n‘3 .hnl“z.&"l

~1.682  3191.66 2958139 42 034.08 38 860. 31
-1 34860.19  33473.57 38 90138 37 457.79
0 37588.74  37588.74 37 588.74 37 588.74
1 3842097  3981L11 4017712 40 320,67
1.682 3790089 4024113 44 179,87 43 675. 67
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Fig.1 Effect of N application amount on lettuce output
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Fig.2 Effect of P application amount on lettuce output
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Fig.3 Effect of K application amount on lettuce output
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Fig.4 Effect of irrigation water amount on lettuce output
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Table 4 Interaction analysis on lettuce output between N and P
HE R gitS%
a 2 Amount of P Statistics parameter
—1.682 —1 0 1 1. 682 y s (%)
—1.682 30 217.50 31 549. 87 31 911. 66 30 380.65 28 250. 86 30 462.11 1435, 32 4.71
o~ —1 30 606. 22 32 976.52 34 860.19 34 851.06 33 759. 20 33 410.64 1757.18 5.26
0 29 581.39 33 473,57 37 588.74 39 811.11 40 241.13 36 139.19 4 542.04 12.57
Amount of N
1 26 660. 23 32 074,30 38 420.97 42 874.84 44 826,74 36 971,42 7 565.71 20. 46
1. 682 23 580. 35 30 032, 34 37 900. 89 43 876.65 46 866. 47 36 451. 34 9 651.13 26.48
. y 28 129. 14 32 021.32 36 136.49 38 358. 86 38 788.88
%itS¥
s 2977.22 1 341.88 2 734.92 5 676.83 7 748.55
Statistics parameter
ov( %) 10.58 4.19 7.57 14.80 19.98
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Table 5 Interaction analysis on lettuce output between N and irrigation water amount
K EATE 3
n R Amount of P Statistics parameter
—1.682 —1 0 1 1. 682 y s (%)
—1.682 49 618.83 45 656. 51 42 034.08 41 012. 62 41 807. 82 44 025.97 3 602. 32 8.18
p—— —1 43 926. 33 41 001,93 38 901. 38 39 401. 81 41 234.93 40 893.27 1 969.78 4.82
0 38 860. 31 37 457.79 37 588.74 40 320, 67 43 675,67 39 580.63 2 564. 66 6.48
Amount of K
1 37 695. 30 37 814.67 40 177,12 45 140, 55 50 017. 43 42 169,01 5 323.76 12. 62
1. 682 39 138. 25 40 295. 54 44 179.87 50 665. 18 56 579.99 46 171,77 7 356. 80 15.93
N ¥ 4] 847.80 40 445.29 40 576.24 43 308.17 46 663.17
KitSH
s 4 955. 28 3291.44 2 598,13 4 662, 02 6 549.04
Statistics parameter
(%) 11. 84 8.14 6. 40 10. 76 14.03
'y, L)
2.2.4 R BEMEKBMNRLESRMENERTE 3 %Hik

RYE 28 KRR S A BB R, R B ALY
—1.682 1 1. 682 [l ZEEH 5 K F( —1.682,—1,0,
1L 682)# T AR BAn/ B THERMA S HF REH. &
TEERIRE 625 NMAF TR, H -’ 50 000 kg/hm'
LA LA 64 A (G BAHAHI 1020 ;7= R7E 30 000~
50 000 kg/hm’ HJA 515 M4 E; =B 7 30 000 kg/hm’
LITHA 46 NMHE . @ =8 KF 50 000 kg/hm’® §)
HEFTIE (K 6, qT LU, BEEFE R
MK B A EE BEE IR B 2 B 2
467.9~586.5 kg,510. 5~622. 3 kg.156. 0~221. 5 kg, ¥
TKE N 543.2~668.4 m® B, LM =BAE 5% HTF
50 000 kg.

#®6  HEF¥~E>50 000 kg/hm’ §y
Table 6 Optimization and frequency distribution among excess
50000 kg + hm™2 of lettuce output
_ Sz 95 % B B {5 X [ REWH(x)
HF FHE - o .
Standard 95 % distribution Agriculture
Factor Average
deviation z0ne measures
21 (N> 0. 681 0. 124 (0. 438~0. 924) 473.6~583.0
(P 0. 902 0.110 (0.687~1.117) 529.7~626.3
23(K) 0. 362 0.181 (0, 007~0. 718) 150.6~212.8
4 (water) 0.536 0. 168 (0. 206~0. 865) 537.2~655. 6
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Effect of Water-fertilizer Coupling on Yield of Lactuca sativa L. in Greenhouse

XU Yan, YU Hai-ye,ZHANG Lei
(College of Biological and Agricultural Engineering, Key Laboratory of Bionic Engineering, Ministry of Education, Jilin University,
Changchun, Jilin 130025)
Abstract. The comprehensive effects of K,P,N fertilizer and water on yield of Lactuca sativa L. was studied by means of
quadratic general rotational(1/2 practice) combination design in the greenhouse. The water-fertilizer coupling regression
models demonstrating the relationships between yield and four factors were established. The results showed thar, the
effect of four factors on the yield of lettuce increased by degree in the series of P>>N >>K>>water. The interaction among
these four factors existed, coupling effect of N and water, and N and P on yield was significant. An optimum
management measure of water and fertilizer was suggested for high yield based on computer simulations, The amount of
N ,P and K were 467. 9~586. 5 kg/hm’, 510. 5~622. 3 kg/hm’and the amount of K was 156. 0~ 221, 5 kg/hm®
respectively, and the accumulative amount of water was 543. 2~668. 4 m*/hm’ in growth period of lettuce,
Key words: Lactuca sativa L. ;water-fertilizer coupling;yield;greenhouse



