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Abstract

Experiments were carried out to study the effects of water and fertilizer coupling on soil water
utilization by using quadratic general revolving combination design with two factors. The results
showed that regression correlations between irrigating water quota, fertilizer application quota
and soil water utilization were extremely significant; the regression correlations were reliable;
and effects of irrigating water quota on soil water utilization were more than those of fertilizer
application quota. A holistic optimum plan of water and fertilizer coupling for obtaining high yield
and good quality of tomato fruit was put forward: irrigating water quota: 17.61 - 17.64 m3/hmz?,
fertilizer application quota: 174.86 - 180.73 kg/hm?. The gained results can be used in the produc-
tion in solar greenhouses.

Keywords

Solar Greenhouse; Drip Irrigation; Tomato; Water and Fertilizer Coupling;
Soil Water Utilization

Hy¢ R = IR T ek fRfE & % 187k 43
i) ES: A

KEAE, |85

TEIEH .



http://www.hanspub.org/journal/hjas
http://dx.doi.org/10.12677/hjas.2014.42008
http://www.hanspub.org
mailto:183363468@qq.com
http://creativecommons.org/licenses/by/4.0/

1 i = S 3 e 7R A F 3 7K 20 A 22 ) R

?ﬂﬁ%ﬁ%ﬁ%ﬁ%, T H 2
Email: 183363468@qg.com

Wk H i 20144F2H25H; &REIE: 20144FE3H11H; FHH: 20144E3H28H

wm B

XA ZHER D GERREHE R, R T HOGE = R T REEAERE A SRS 358K 2R FH R KM .
ZRRH: EKEF. HBEEF _—RHESTHKIFIHERZ FEEREZNEIGXA; —HENEmE
BEAEKER > HIEER, hRETRMNAKIEEEST R, EKEPN17.61~17.64 kg/667m?2, il
EHN174.86~180.73 m3/667m2. ABFFAH R ERE FREREEZRETHEL.

KA
HObLRE; BT KIERAE: KAFIRAER

1. 518

B H 't 2 5 2R 7t AT SRR P VA M e K M B K b AR AR 4207 30, SRRE AR R T R U B i 7
B, AE[RII s ok 7 ARMAE  IABEA R B i A 7 22 4 S A A P [1]-[3] 0 JBE T 30 E B IS B AR X A% GE )
HRERNEEOR IS, BERETIK . 387, IEREFRE N2 RE[4]. ElTREK. EEARSHWhEA
B, FIX B AR AE N FH IR A7LE — % 1) 0] /(5] [6]. DS b ) L 5 K o RAERE, e A1 T A3
YO, (EKAEF=E T FVERT, IEE] “DIKAZAR” A1 “DUREGE/K” B E, XATLK. RS EAORYT 35
RAEEE S RS BRERFEIWITCRY, KRN T 15 om AR 3K 34 RpE 8 A K& EVE
H(>-20 Kpa), "I HOGIRE N KD KB TR T REBAREKE7]. 2RI, X TRy e oA 1
WIF 9 2 4R - HLASH ) (R PGt R AT K 7 HER A U5 THI[8]-[10], e 5 R87K . REIALF B ZK AL R £ L O T
FOEAZ W ik, A6 10t 3 i B EAN R B K 0 TR0 i A, SRR BE = R 3R — i A Jie
WG, WL CAEDK, ERR S R A I H RS2, 8 WA, A A KR A
KOS AN vt 7K 70 R 20 RORE A o BEPPAT, DR IR KB & 775, DU 9B H DG S 2 i
e R R BUK B B S

2. MRI57%
2.1, B XA

58T 2005 4 12 H % 2006 4F 7 H AEH E KRR A BT O 2)1 5 HDobiR = i T, =
K40 m. % 85m, FfEX 40 m x 7 m (280 m?). BERER, SHALREE 15 m, AR . &
O R O, AR S A IR, REARA MR E . W LU, R R IRAE
1.38 glem®, H[AIRF/KE 24%(5 T HE%). %= HER N 8 4.

2.2. BEAAR

WIS FN “HRT—57 , B EEFARA R M SRR R (CONH,),,
£ N46%, Z1JF 99%). R —%:(NHHPO,, & P,Os46%. 5 N18%, #iiJ¥ 98%). FilRHH (5 K,0 42%).


mailto:183363468@qq.com

S SR T KRB 2 00 K 5 R K 0

2.3. Wt

UK R (REKGE B AL e A0 — B R e Fe AL 5 e it [11], DLAEROR A BRAE bR 8 H A5 pR
B, LAEKGE AU (m>hm?) R AL 52 A (kg/hm?) i B 3 O R AR B, MR AR . NIRRT [12] %
ALK ] I 1o

FRAE PR R AT i A B R AR K, T 5 PR R AN 7KCP G A B A B (5 2) 0

ARAEAR IS R 2R A SOE FA A AR, me=4, p=2, my=5, &K HE 13 MbHA S,
FURE A K M PR3 I e e A e i il 5 52 (7 3)

2.4, RFE

MR EIRBH TS, A HDGR S WA E 13 ANNX, RN PIE, REEETE 1 m, RMAT, 1TER
0.55m, FREH 0.4 m, RERGHEMT B CCERAEAT b, (R E Y LR Sk 5 A0 R RRAR A OR 1 10 om FRES, 4
ML, TE R T HE 77 2, WAL IE) B 0.6 m B AR TE, A8 T BEAT LI AT 2 o HE M I Tt P JES 24 HLAE (75,000
kg/hm?) R R — e (4 FEOR B0 BV TR AR, PR Z U4 BRI R T E A0 28— RRIL S I L 48 Rl sk
TR 5 =R S RNy 3 RBE /K HEIE I, 3 UGB AE LGy 2:2:1. ANFIHEKAL IR 7 RME —IX,
VETKHTATE K 4 /NI il B o7 ¥ A2 T 7 i b b 3 5 1) 15 om AN R Sk T B, BORRR EE 2
579 0~20 cm. 20~40 cm, SRJE FHBE TR S KR, SR A PR IR A K 731 208 25 (%) -

3. B/RESH
31 RAFRREFRBEHEHFERNET SHRE

AR A e 45 SR K 0 2R D B AR R 8, AR — V0l A e 21 & et I B _E WS 53R A5 2 i
WE/KEE . i IE B 5 K RT3 2 1A A AR R T
y =3.82+0.79x +0.60x, +1.18x7 +1.14x; —0.53x,X, @

RHQRAT BEVER Y, L5 F =067 <Fo,, =659, F =067<F., =167, KAAFEE,
MEIREF, F, =16.58 > Fyq5, =3.9975, F, =16.58> Fypy,) =6.1088 , JifEEIARE . FRKENF, =
0.67 BisiE 4, Fp= 16.58*mIHAIHE, LA LRRBGSE S AT, FEer /K IEAg & R 2%, T
PR Bk HAT B K AT EE

FA A58 (1) 2 R f o )3 R AT R A e, LA SRANR .t = 15.36, 7E tooo KP L3
(**); t1=4.02, 7F tooo KT LEEZEC*); t,=3.05, too MNEE: tiy =561, 1F tog K F LEZEC*): ty=
5.41, 7E togon K FEEZE (%) o 8 BRI — PR I0THH 11 HE K 38 A %o X 7K 43 ) FH 28 5600 2 25 (), —IRI R L
HERHEZK A g RIS 52 00 o o 7K 20 1 P R B 5 5 (%), AU 3 . 7 R 4% T AV R G B 45
AL, WKL HEAE S RS K 53 2 — S [R5

32. ERREHEXEERSKSFIRRZENX R

321 EEZRMES

6] U5 5 R — RO R B t RS ARE: 6 = 4.02 B, t, = 3.05 NEE, FLmizK o R R KAE
TR R BB 50 2.30 A1 2.25, DRI 3R 11 E S A A U I HL S K 43 R R R R K . DRt
M [ U3 2R 50 ¢ ELAR36 J DR] 3 B 1 5 11 445 SR 50 M 45 HH 2% DRI e 7= B B i R /NG D = EZK i > it
JEg. ALK EXK AR IR, R B3 RN, FAREX =R mER N, BEKBN
MR TR, —IRIREIA S, tERRAAH]: =561 REC*), t,=5.41 BFC>), HEKEME



1 i = S 3 e 7R A F 3 7K 20 A 22 ) R

Table 1. The upper and lower level and variation sections of different factors in the whole growth period
1 BN ERREEERN ETKERTLXIE

K Z, (K E#) Z,(ta fE 7€ #)
Z 3300 JR#% 450 + R —4k 450
Zy; 2250 JRE 150 + R —%k 150
A; 375 105

T RAPALE UL TR IR R A4 N BB —#e o4l P,Os B

Table 2. The variable standards coding value of different factors in the whole growth period
2. BmeEEHRERRT S K FRLER

K= Zy(HEKER) Z,(ifa B 52 45 kg/hm?)
+1.414 3300 JRF 450 + W2 — %k 450
+1 3150 JRF 405 + W2 — %k 405
0 2775 PR 300 + W2 —%% 300
-1 2400 JRE 195 + f#MR—%% 195
-1.414 2250 JRZ 150 + R —%k 150

Table 3. Dual on tomato in common used to rotate association design structure matrix

7 3. BT DRB R A AR S RERE

s AbFRLH
b3
Xo X1 X2 X1Xa X X Zy(m*/hm?) Z,(kg/hm?)

1 1 1 1 1 05 05 1(3150) 1(405)
2 1 1 -1 -1 05 05 1(3150) ~1(195)
3 1 -1 1 -1 05 05 —1(2400) 1(405)
4 1 -1 -1 1 05 05 ~1(2400) ~1(195)
5 1 1.414 0 0 15 -05 1.414(3300) 0(300)
6 1 -1.414 0 0 15 05 —1.414(2250) 0(300)
7 1 0 1.414 0 0.5 15 0(2775) 1.414(450)
8 1 0 ~1.414 0 -05 15 0(2775) ~1.414(150)
9 1 0 0 0 -05 -05 0(2775) 0(300)
10 1 0 0 0 -05 -05 0(2775) 0(300)
11 1 0 0 0 -05 -05 0(2775) 0(300)
12 1 0 0 0 -05 -05 0(2775) 0(300)
13 1 0 0 0 -05 -05 0(2775) 0(300)
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Figure 1. Water use rate of marginal effect of line graph
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