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Table 1 Code of factor and level
Xs Ja v B
Xy #hKER X2667 m? JERACA UL R .
K Qil scrap
Irragation amount  Organic fertilizer amount
Level fertilizer amount
[hg e BT e ! per 667 m?/kg
per plant/g « #k~!
+vy 5.52 552.3 36. 82
WIBER +1 4.5 450.0 30.0
xi FIIKFE 0 3.0 300. 0 20.0
r=1.68179 —1 1.5 150. 0 10.0
—v 0. 48 47.7 3.18
A ):5X0AN)
1.5 150 10
Span changes
FIKF(0) Level 0 3 300 20
2 HBREGW
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*2 ERERKE . SHEHEEJHEE 3 NBEFH 667 m’ FERUE
Table 2 Production forecast per 667 m? under 3 factors of irrigation amount,organic fertilizer and oil scrape fertilizer amount
K X bk B %= B () T Xo BAA HLIE B 7= 5 B0 X i vt 7 B £ T
Level Production forecast under irrigation amount/ kg Production forecast under organic fertilizer amount/kg Production forecast under oil scrape fertilizer amount
z 1 987. 856 2 042. 105 2 041. 413
S 107. 988 59. 443 44,136
Ccv 0. 054 0. 029 0. 022
2.2 FhKE i ROA HLAE B R0 v v X AP PR R
7 B A A8 RSN 434

2.2.1 kSRS PRLEXT R 7™ B A3 0
BN FE 1AL A KRS RSO DL B R A P
7RSS TN R W AN K B A o ML
ARSI  FERD P T BB 2 22 B S 3 0 B/ R A 9, 24
k& 5 ke/ bk« YO . RBCEPLAL I A& 500 ke/667m’
i B P I B fie g » 9 2 095. 6 keg/667m’

@ 2 200~2 400
,5 @ 2 000~2 200
S = 1 800~2 000
a1 600~1 800
o 1400~1 600
@ 1 200~1 400
2 1 000~1 200

- 7 ABLAL
Bl #kBSESHEVEE
ERAEN = BRI ZER

Fig. 1 Interaction effect of irrigation amount and organic

fertilizer amount on yield of sand watermelon

2.2.2 FhKE 5y B HRD P I & 10 38 AR

H 2 AT T, b K B R vl v X R D P I & Y
A2 H UM 2R PR g B A b 7K B R v v R A G, R
G IG5 & 3 2 PSR 3E hn J5 /i fE H, bk B
5 kg/ Bk » YO R 30 g/ (Bk « YOI, K07
JREB RSN 2 537.1 kg/667m’,
2.2.3 Ve A ML & 5 T i & R R TR &
MIZZE RN, R 3 AT it i S8R HILAE B vk v
BV D 7 ™ 8 1Y 32 AN 3R B R Bl B it R SR
HILAE B bt Joh 78 A A 0, D PTG R 34 B B S Y
Jin e /0 4 B, 254 it R A PLAE A 500 kg/ 667m’
ARy 30 g/ (Bk « YOI, ERM PG RN ™ B fim, A
2 079. 6 kg/667m’

a 2 000~2 200
a | 800~2 000
a 1 600~1 800
o 1 400~1 600
@ 1 200~1 400
@ 1 000~1 200

B2 (kEFEHEENEDERTENZEHM
Fig. 2 Interaction effect of irrigation amount and oil scrape

fertilizer amount on yield of sand watermelon
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Fig. 3 Interaction effect of organic fertilizer amount and

oil scape fertilizer amount on yield of sand watermelon
2.2.4 fRACHE BTN  RAEC#E LR R K
FEFB A AR BRI AR P, 7 — 1. 68179~
+1.68179 Z[H 7 AKF(—1.68179,—1,—0.5,
0,+0.5.+1.+1.68179) , AT A HAR T H St A
AR, WK 7P =343 MEFFHERAS, Ed
PR E|AE 1 500~1 800 kg/667m* F 97 NHE,
7E 1 800~2 000 kg/667m® A 194 N A, 7E 2 000 ~
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2 300 kg/667m’ A 52 MA , KPR EERNARTEX
HRREAESFRILE 3, EIRE —1.68179<ai<<
1. 68179 MLIHRAAE T SR AAR A M i, X 7= B A AL
TR, PP B KT 2 000 kg/667m’* 1) R HRAER L
Jiti g ADIK &R 3. 51~4. 24 kg/ (Bk « YO =AML &
339. 2~425. 2 kg/667m® it ji i & 21. 0~25.7 g/ (¥k »
K. A, BEAFRFEKEFTHRERMEAS T
%H: QFED T 1 200~1 500 kg/667m? , b7k
FEH3 kg/ (R« 70, ifi 5 3 A HLAE 300 kg/667m’,
fEIh R 15 g/ (Bk » ) QBB PR~ & 1 600~
1 900 kg/667m” , #MKEH 4 kg/ (K » 7O, Jli B %A HL
JE 400 kg/667m’ , HaiiA & 20 g/ (b « YO ; QERPPE ™
2 000~2 300 kg/667m’ , %MK EH 4.5 keg/ (K * 70, e
BB PLAE 468 kg/667mE , it Ji i & 26 g/ (BE « ).
BEEN&HEZHE N X, (168179 + X, (1. 68179) +
X, (—1. 68179)= Ymax(2 294. 02 kg/667m?), 3 MHZE
X FERIE R AN R 2 B I/ A - %7K B A AT R
FEL 0. 58> AUA P AT 3 R B 0. 548> & H A
RAB0. 233, [FIEF, B[] U5 F-455 20 7 #2 A — YR 300 % 7=
B A/NIFIRFAE I, FFEL, 3 AN R XHER P
I 8 SR A50RE R W K/ S« &b 7K B> it 5 30 LA
B> g R,
*®3 BRAESZAHRBETE
BENRES T

Table 3 Frequency distribution of
each variable values in optimal combination of 52 scheme
Xi X3 X3
KE i e e
Level wH R WE O HE Wl R
Vel
Times Frequency Times Frequency Times Frequency
—1. 68179 1 0. 01923 4 0. 07692 8 0. 15385
—1 5 0. 09615 5 0. 09615 9 0. 17308
0 18 0. 34615 13 0.25 10 0.19231
1 15 0. 28846 15 0. 28846 11 0. 21154
1. 68179 13 0.25 15 0. 28846 14 0. 26923
AHRE Total 52 1 52 1 52 1
% Mean 0.58 0. 548 0. 233
PRAERR Se
0.125 0. 147 0.171
Sample standard deviation
95 %6 B A5 X 18
0. 336~0. 825 0. 261~0. 835 —0.103~0. 568
Confidence interval
BARR L

3.51~4.24 kg 339.2~425.2 kg 21.0~25.7 g

Range of apply fertilizer

3 Hig

AR ST IR T, 458 3 NI R XS R
PO BB R AL EAE Y, R B #b oK & R = 80h
PLUAE EXT A P8 I B B AR R By TE RN , e i v 3%
PRI, 3 AR X A7 ™ & 138 B AU R B
i, FEETE K B A R RCR VUIE & M3, R v &
Y2 IS E MY, B2 K &R 5 ke/ (B
PO RACAPUE R 500 kg/667m’ i, D PE N7~ Bk
TR0 ANZK B A v v B X D VI B 9 38 B RN R
B BEE hoK B A R, BTN B2
BRACHE I J5 32 W v/ ) B e, A K & 5 ke/ (Bk
YO EHE R 30 g/ (Bk « YOI, BT B &. b
e R ORI B AT s 0, R T R B 5
BRAEHE N5 v N A, H S BCA LR & 500 ke/
667m’ | jifi yi ¥ & O 30 g/ (Bk « YO B, BTN &
531

TEBI 1 20 3R A5 4 T SR R AR R 43 A ik, X 7= B A
RUBEATRLALL B A AP PG ™ & 2 000 kg/667m” LA |
BB AEAR 23 HE bR B 3. 51~4. 24 kg/ Bk « %O
MEES R FLIE & 339. 2~425. 2 kg/667m? . Jifi i1 i &
21.0~25.7 g/ (B ¥,

S 30k
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Optimized Combination Scheme and Water-Fertilizer Coupling Model on
Watermelon in Sand Field

GUO Song,LIU Sheng-feng, YU Rong, WANG Zhi-giang, TIAN Mei, DONG Rui
(Institute of Germplasm Resources, Ningxia Academy of Agricultural and Forestry Sciences, Yinchuan, Ningxia 750002)
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B OEATARFREEAET HEER 2 ARERL LA RXAKAEATLE, L E%
B TRAL LHATERB AR T ARARALR S FAAMHLRLAR . FALARASIEL T H
Fe G HRAYR., SREP L 3FIERIFRGIZARA P, L ERT K% E G (CH)500 mg/L+
GA; 0.5 mg/L+IAA 1.5 mg/L 3& 5 A %3 T RBHWIEL F £/ % 12 CH fo GA, +1AA &)
VY S E Y E R ESA LS AR SN EE F L EAb HF AP AP BN 1P ]
FRERE EARE Y%, A 1 mmol/L £ K8 e Z R R, BB Rt IER T R ARG
BRI R, EABLEFCBRA X BRITFEAE)00-1-5" MR KM 6 ML mb
POA TR EEARRT RBELE ERGE, 25 A 36.66%F 4. 16% ; £ A B L Je A
CABAERARMN 2 AERREAT DA LERE P UABE R JENEET 2R G %
T EF3 A BRI 00- 15" R ARG L T2 G EARZ ALERAEE, @K

B SR T SRR A &SRR 39 Ak A

KW AL A s PUIFEE PR IR R
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FEE RS EIX T 2 e R o R AR, —
7 0~15. 9%, 1982 4, Ramming %5 8 Wk L To#%
EIVEEEAS B X PRBR AT RSN 5 TR RAG T R AR, B 22
T TR E RSB R 5 B AR 8 R A AU SR PR R
PR SR TO A A 2 i R B A A RS, T L AT 52
JERMTCERIL R 82%, HAR M B FAFEFR 4~5 a, HAT
RSB AR B R B S0 T % E R O
e R YT ToR R A RGBT 2 R
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Abstract: To satisfy the need of sand watermelon industry in Ningxia, taking ‘Ningnongke No. 1’ watermelon as material,

using three factors and five levels of quadratic regression general rotation design,under the conditions of the sand, the

effect of different irrigation amount, different organic fertilizer amount, different oil scrap fertilizer amount and water-fer-

tilizer coupling on the yield of sand watermelon were studied,and the main factors effect,single factor effect and interac-

tion of them were analyzed. The results showed that effect of main factors on the yield were Irrigation amount X, (positive

effect) >Organic fertilizer X, (positive effect)>>QOil scrap fertilizer X, (positive effect) ;jinteraction between factors on the

yield were;Irrigation amount X Organic fertilizer(positive effect) >Irrigation amount X Oil scrap fertilizer (negative effect) >

Organic fertilizer X Oil scrap fertilizer (negative effect). Agronomic measures of yield greater than 2 000 kg/667m’ were

irrigation amount 3. 51~4. 24 kg per plant everytime,organic fertilizer 339. 2~425. 2 kg/667m’ ,oil scrap fertilizer 21. 0~

25.7 g per plant everytime,

Key words: sand field; watermelon; water-fertilizer coupling; mathematical model ; optimized scheme
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