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Table 1  Soil nutrient
AR/ (g/kg) 2/ (g/ke) A8/ (g/kg)  HAE/(mg/ke) HABE/ (mg/ke) HAH/ (mg/ke)  HHLF/(g/ke)
Total Total Total Available Available Available Organic pH
nitrogen phosphorus potassium nitrogen phosphorus potassium matter
0.081 0.601 2.62 90. 3 24,88 90. 4 5.648 7.83

1.2 RgEs R

B RR S PR B 4 1457 R OK SRR
P 10 57,
1.3 Kigit

BRI R FH 5 R K 9 7 H 25 4 SR e 160
e, H AR 6 47, 47 100 cm, 47 8E 20 em; £
KFP 2 47 4THE 30 em, M FE 15 em, PR R ML
XA BT 15 R AN (] 3 7K OB (B ik B hm® 3%

7K 80 m®) Fljit &L i 2 AN PR 2« HE K R B A3 P AR
KB — UK (W1 | PR A B R4 1] 45 8 —
WK (W2) PR A R LB A8 30 7 SR 10 4% 0% —
YOK (W3) 3 3 ASIK -5 it AE 1 43 3 A4S /KF . i
4351 R 120 kg/hm? (N1), 180 kg/hm? (N2) FI
240 kg/hm* (N3) , #4143 F B (2/3) Fi b i A4 K 3
TBAEC1/3) Pt A o PR A K I A i I 45 A
KFEAT . ik 9 ANAEEE, WK 2 iR .

F2 WAEAERHT

Table 2 Experimental treatment design

Ab ¥ Treatment

#H4 Group

T1 WINT s A K W5 — ok . & 120 kg/hm?

WINI1 water once at rapid growth period,nitrogenous fertilizer 120 kg/hm?

T2 W2NT 3 2R K] A A6 01 4 Be — ok . IS 120 kg/hm?

W2N1 water once at rapid growth and flowering period respectively, nitrogenous fertilizer 120 kg/hm?

T3 WINT e A KT &AL 01 R 75 SR 01 4% 58— ROK . RUIE 120 kg/hm?
W3NI1 water once at rapid growth, flowering and green fruit period respectively,nitrogenous fertilizer 120 kg/hm?
T4 WIN2 P AR5 — koK, &L 180 kg/hm?
WI1N2 water once at rapid growth period, nitrogenous fertilizer 180 kg/hm?
T5 W2N2Z PR3 AR KRR 4% 58 — oK L &UIE 180 kg/hm?
W2N2 water once at rapid growth and flowering period respectively,nitrogenous fertilizer 180 kg/hm?
T6 W3N2 Mk K0 B AE 9 R R 4% 5% — K AUIE 180 kg/hm?
W3N2 water once at rapid growth, flowering and green fruit period respectively, nitrogenous fertilizer 180 kg/hm?
T7 WIN3 PR AR 08— UK AUIE 240 kg/hm?
WIN3 water once at rapid growth period, nitrogenous fertilizer 240 kg/hm?
T8 W2N3 e 2 K ) FE AL ) 4 e — ROK L BUIE 240 kg/hm?
W2N3 water once at rapid growth and flowering period respectively, nitrogenous fertilizer 240 kg/hm?
T9 W3NS P A 4 3] B& AL 91 7 SR 45 08 — UK L AUIE 240 kg/hm?®

W3N3 water once at rapid growth, flowering and green {ruit period respectively,nitrogenous fertilizer 240 kg/hm?

/N DX Bl LB i i3k P.Os112. 5
kg/hm? K,O 52. 5 kg/hm*, . # 0C & Fh 43 51
N AR IR AR, B S SEAE A . X 3 KEH KA,
BEANK 3 A, /DX 5 my/NX Y FT 30 em i
[ PR . 7E B K Al eI 45 & 50 3 IRBEKGB B R R
300 kg/hm” , 256 VU A & A 57 X 1 m,

1.4 WEDBRFZ*

2 2% [ b AR SN I 7 A R T E £ 4 30 em
TR EA AR AL A B2
HCR L ERWE EACHR pH 3 ) 31 H 4k Rl A
k.4 H 20 HIHis5 A 9 HIER EK.6 H 5 H
il . 5 H 25 HESE —K, FBTEE 3 4K F it
HEM 1/3 RE.6 H 30 HEESE —K.7 H 20 H
M=K, BIRRT 7 H 27 Hlgk, £k 10 A 8

Hcsk . SRR B oK 8 5 2 S AR v AR IO
A G TR AL ) I S A T R W RR s AR T A
A S ZE B 10 SR A A A RN K A A B 5
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B /N IX R BURE 10 ~ 30 #k . B /N X E K BURE 5
B R L 320 I 2 F ) i, HemiView %4
R R 2 A AT A0 A T B A Wk
Fae /N DX ST AR T . R DS XIS JRR AR PR R
20 #R FEE N R, 275 2 AT I AL 58 AR
e TR RS NN S Ui
TR QN R VA QN L 7 YA 108 o YA 108 o o
KPR 5 5 2 R B . /I KB K R RR FR
10 ¥k - 275 b 88 25 S0 I A 45 SRR K AL
FRAT I A BORE B B R L ORL T L FT TRL
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Changes of leaf area index of flax in flax/maize intercropping in the different stage
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Fig. 2 Changes of leaf area index of maize in flax/maize intercropping in the different stage
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Fig.3 Changes of dry matter mass of flax in flax/maize intercropping in the different stage
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< g 2 ls5td d d 4 cd P cd
BE g =N
) 5 NG E 1.2¢
~ B a
18 g 00 5209t
<
B 40 X E0.6f
-
§4 20 B2l
= A
0 R
T1 T2 T3 T4 TS5 T6 T7 T8 T9 H T1 T2 T3 T4 TS5 T6 T7 T8 T9
A3 Treatment A3 Treatment
i it .
12 Hea}c?i::i%:age . ;E;’ﬁ%ﬂ 0 23
o b 2 o Grain filling stage &40 Dough stage
El £ ofdedefcdbebe 0 £ 30 a bab E ab ab a
= € — = c Cc = dbc% be
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Fig. 4 Changes of dry matter mass of maize in flax/maize intercropping in the different stage
x3 PR/ EXTHUERFTFERFEER L)
Table 3  Yield and its comporents of flax in flax/maize intercropping
S M/ em Y5 SRR SARSREC B A TORIE SRR R /g TRIBIE /e IRFFERX A/
Treatment (; - Pla 'ln]}’ cight Stems Branch Number of Capsule Grain mass 1 000-grain Seed (kg/hm2)
reatment troup ant heigh number number plant capsule seed number per plant mass rate Yield
Tl WIN1 72.34+0.05 1.0340.02 5.4740.02 31.47+0.15 8.1740.05 2.03+0.05 7.30+0.07 98.23+0.05 1 047.80+0.60
T2 W2N1 78.29£0.11 1.10£0.03 5.40£0.03 34.80£0.06 7.70£0.07 2.1340.05 7.4340.05 96.90£0.03 1078.0540.75
T3 W3NL 80.3340.11 1.0340.02 5.53+0.02 37.6340.02 7.40+0.03 2.0740.04 7.70+0.07 97.77+0.05 1591.77-+0.84
T4 WIN2 76.73+0.07 1.10+0.03 5.4740.03 28.434+0.12 8.0040.03 1.6340.07 7.20+0.07 95.7740.02 1 717.14+0.47
T5 W2N2 78.3140.08 1.0340.02 5.43+0.04 33.53+0.05 7.50+0.09 1.8340.05 7.5040.07 98.03+£0.02 1858.8040.48
T6 W3N2 80.1640.06 1.1740.05 5.534+0.02 35.67+0.07 7.60+0.07 2.10+0.06 7.5740.07 95.57+0.07 1 826.8640.63
T7 WIN3 78.1240.06 1.0740.04 5.93+0.13 30.17£0.07 8.00£0.07 1.4740.05 6.8340.05 94.37£0.05 1573.6040.37
T8 W2N3 81.48+0.07 1.03+0.02 5.1740.05 30.40+0.18 7.67+0.05 1.47+0.05 7.03£0.02 95.6740.05 1788.61+0.37
T9 W3N3 86.40+0.10 1.07-40.04 6.1340.05 26.37+0.41 7.3740.05 1.50+0.07 6.67+0.07 93.50+0.09 1 183.65+0.74
R4 FAESBEIBSRRSN
Table 4 Variance decomposition main component extraction analysis table
RGESR A=) FEICT 7 A A
o Initial eigenvalue Extraction sums of squared loading
Component
41t Total J5 %/ % Variance 23t/ % Cumulative &3} Total J5 /% Variance 23t/ % Cumulative
1 3.978 49.728 49.728 3.978 49.728 49.728
2 1. 893 23.664 73.392 1. 893 23.664 73.392
3 1. 247 15.593 88. 985 1.247 15.593 88. 985
4 0.514 6.421 95. 406
5 0.203 2.543 97.949
6 0.104 1.297 99. 246
7 0. 060 0. 754 100. 000

100
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A R BB N DA S Xk B A (L
KT 1 MR m A ER . @R 4 T, i
BORFAEAR KT 1 89 E Ry R |CRNAT 3 A F 0k
g3 S — B B T AR R = R BT 2

TRk 5 R 49. 728%,23. 664 % ,15. 593 % , i
3 T 3 B4y sk R R Tk #) 88,9850, #EHL 3 A
F 3ok B A R i R AR A E AU A R
A SN 5 PR,

x5 EHSOWHESER

Table S Principal component analysis component matrix

Ferm B E Yield factor

s 1

#hi Plant height
2% Stems number
SR80 Branch number

PR 4 Number of plant capsule
Wi k%t  Capsule seed number
PpgRi i i Grain mass per plant

T kLT
HFE#  Unfilled grain rate

1 000-grain mass

Component 1 Ji§i4> 2 Component 2 4> 3 Component 3
0.624 0.711 —0. 280
0.303 0. 388 0. 840
0.748 0.116 0. 253
—0. 820 0.465 0.033
—0.089 —0. 890 0.425
—0. 836 0.353 0.262
—0. 844 0.248 0.275
0.920 0.173 0.269

I 5 AT R 3R TR B | BB A
BRI R R R R 0 RO S — A R
O3 WX 6 A7 i 2K AL A 7 i Y 5
T s 957 SRR TR BRI bR e T S
A BRI R ITIX 2 A7 o B R A A A X
189 B W B K 5 73 2R B 5 = 00 P oA B 1
T 2R 28 AT 7 R 9 R A BOR ZR s A

s 9 AN KB b BT A R R R R ER R JRR
(A5 ) R/ INFR IR « R 238 = TR T it > BBk KL
JBT > AR 3 R 43 RR S B R RO b
=S

2.3.2 ERFEMRBEFEIRS> 4N FIH
SPSS 19. 0 Xf LR £ K1 ™~ @ 2R (R 6) #F1T
F R AT AR IR T R

®6 MK/ ERTHEXRFERFEEZR (ks

Table 6  Yields and its components of maize in flax/maize intercropping
mm o He Hép‘.%l]/cm R /em FRK/em B/ em FRATH [EREE: TR/ g KR/ % F"E'l)
Treatment Group 1| £10 lengthtip length width SN et e G
g g p leng P p g
T1 WINL 225.9240.25 19.384+0.11 1.0040.02 4.5340.05 13.3340.19 33.33+0.19 39.5040.03 82.80+0.23 7 039.3040.91
T2 W2N1 241.054+0.67 20.28+0.03 1.53£0.02 4.834+0.05 14.67+0.19 36.33£0.19 37.63+0.05 81.6040.10 9 418.60+0.53
T3 W3N1 250.67+0.48 20.93+£0.02 1.00£0.02 5.0740.04 15.00£0.19 36.33£0.19 42.554+0.04 82.5340.08 9 917.044+0.15
T4 WIN2 231.054+0.23 21.04+0.06 1.73£0.04 5.004+0.02 13.67+0.19 40.33£0.19 37.26+0.04 82.2540.07 7 291.38+0.37
TS5 W2N2 243.87+0.65 22.54+0.22 1.53£0.02 5.1740.02 15.33+£0.19 36.63£0.08 38.13+0.07 83.7340.21 7 874.6940.42
T6 W3N2 250.46+0.22 20.40+£0.02 1.43£0.02 5.374+0.02 16.33+£0.19 38.50£0.17 40.53+0.08 82.5740.13 10 959.3740.22
T7 WIN3 239.65+0.36 20.55+£0.13 2.17£0.04 5.004+0.04 15.33+£0.19 33.67£0.19 34.60+£0.09 81.5340.08 9 334.6240.38
T8 W2N3 254.95+0.41 22.21+£0.06 1.77£0.02 5.274+0.02 14.00+£0.33 38.67+£0.19 36.20£0.07 81.9040.03 10 794.1240.57
T9 W3N3 267.36+0.38 24,00£0.10 1.73+0.02 5.0040.02 15.6740.19 38.33+0.19 37.0040.19 82.2240.06 11 502.3540.51
RT FAEFBERSTRRSFR
Table 7 Variance decomposition main component extraction analysis table
WA FHAE B PEOFJ7 M A
5 Initial eigenvalue Extraction sums of squared loading
Component
41t Total F72 /% Variance 2it/% Cumulative 41t Total F 2/ % Variance 23t/ % Cumulative

1 3. 449 43.107 43.107 3. 449 43.107 43.107

2 2.097 26. 217 69. 324 2.097 26. 217 69. 324

3 0.854 10. 677 80. 001

1 0.810 10. 131 90. 131

5 0.516 6. 444 96.576

6 0.241 3,018 99. 594

7 0.031 0.384 99.978

8 0.002 0.022 100
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Wt 7 RAL BRBCRFIEAR R T 1 E
Gy BRICBIET 2 A ERM - F R E
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P 300 3 B4y DTk 3 R iA F] 69. 32400, BEHL
PIAS 28003 ok F B K ™ B BER A4 E e B
FRLEAT AR 8 PR .

2% 8 T AR = BHDHL REAC REAT R AT R4k
RS — ER A BB BRI 5 AR
1A 728 Ak 6T 7= i A 5 i) A B AR 5 R B A R
FFARAE S — F o A B g R 2 A4S

(1 788. 61 kg/hm”) [ k7= & J& 9 A~ &b BE (Y A1
=fi, T9 (11 502. 35 kg/hm’). T6 (1 826. 86
kg/hm?) Fl T8(1 788. 61 kg/hm?) i) £ K /= & J&
9 N4 FEAY T = 7. T6 (31 352. 46 JC/hm*) Hi
T8(31 474. 19 Jt/hm*) A JFK/ £ K47 H & ™= {H J&
9 A b PR TET A .

RS ETHASWBSER

Table 8 Principal component analysis component matrix

CRER
Yield factor

Ay 1 By 2

Component 1 Component 2

- o = N , . tE  Plant height 0. 816 0.317
T AR ARG R S R R KL 2R DA B
- . . = fiK  Ear length 0.784 0.153
9 ASKb IR Fi A 7 R PR R N K T
. . | / P L TRK  Rare ear length 0.629 —0.728
M) R /INR A - b v > RO > B > B AT 8 > A7
- o e L " MM Ear width 0.784 0.257
BECS AR > AR K > AR, N
" o e #1740 Rows per ear 0.718 0.312
2.4 K/ ERTHFEFEREFHZSW -
N TR %  Kernels per ear 0. 665 0. 206
MR 9 Sk F 4 A FE R B R OK T i i
. N . R i 100-grain mass —0.397 0. 857
JBR / 3 oK T PR W RR L 3 K A JRR/ -
N N e H K% Seed rate —0.202 0.709
FOR A B R 2 B ¥ (P << 0. 05), TS
(1 858.80 kg/hm?) . T6(1 826. 86 kg/hm?)#l T8
x99 MR/ EXRFHFEFEREFHE
Table 9 Yields and economic benefits in flax/maize intercropping
L EARR v ooy BARKE/ FK A/ K NEHEDR / SEE/
wm oga  OUREES ey B Ce/hm®) T (5E/hm?) (5E/hm?) (58 /hm?)
. (kg/hm?) > Yield of . X . .
Treatment Group . Yield of . Production Production  Consumption of  Total value
Yield of flex . flex and maize N . .
maize value of Flax value of maizewater and fertilizer of out-put
T1 WINI1 1047.80 1 7 039.30 1 8 087.10 1 7 334.62 1 14 078. 60 1 1914. 30 19 498.93 1
T2 W2N1 1078.05 h 9 418.60 e 10 496,65 1 7 546.38 h 18 837.20 e 2 634. 30 23 749.29 h
T3 W3NI1 1591.77 e 9917.04 d 11 508.81 d 11142.40 e 19 834.09 d 3 354. 30 27622.19d
T4 WIN2 1717.14d 7291.38 h 9 008.52 h 12 020.01 d 14 582.77 h 1914. 30 24 688.48 g
T5 W2N2 1858.80 a 7 874.69 g 9733.49 g 13 011.58 a 15 749.37 g 2 634. 30 26 126,65 f
T6 W3N2 1826.86 b 10 959.37 b 12 786.23 a 12 788.01 b 21 918.74 b 3 354. 30 31 352.46 a
T7 WINS3 1573.60 f 9 334.62 f 10 908. 22 e 11 015.21 f 18 669.24 1914. 30 27 770.15 e
T8 W2N3 1788.61 ¢ 10 794.12 ¢ 12 582.73 ¢ 12 520.24 ¢ 21 588.25 ¢ 2 634. 30 31 474.19 b
T9 W3N3 1183.65¢g 11 502.35 a 12 686.00 b 8 285.54 g 23 004.70 a 3 354. 30 27 935.94 ¢

T« [F) BN i) /NG 7B 36 7R 25 57 i 3% (P<<0. 05)

Note: Different lowercase letters indicate significant differences(P<Z0. 05).
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I T AR RS S e A ) B RO G B D Y g
FRUCT L T EA I T AR 4 BR8£I D BB R 1Y
AT BRI AT LR B 1 AR PR L I R T A A L
G A3 — A 3 X DG P RS R BRI BR B AR T

St A VE G HEAT R A HL 0 A s 25 3R A
FENTIS) AE A F L9 AN b BER B R/ ok AT
FE 58 JBR 2EL 11 0K 2 (1 i T RR i Ay 5 B s g ity
LA B A X 5 o Y Bk SRR A 5
50—, ARI B> YRR i I AR 4 4L
R K T R AR AR R AE TLCWIND & #EF %
/N, T (W3N3) A 3T f K. T9 (WIND) Fil T1
(W3N3)AH L #E K B i 1T 2 W it A = 3 n
T 120 kg/hm®, Fb# T1 1 T9 4% B 37 & % 0 i
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FEUHR B0 1 TR B RT A 0. P (80 060) > SR
(54 %) >INTE I (47 Y0) > B AL (26 %0) > 75 1Y)
(22%) 5 Fed T1 A0 TO 4% k) 5 K o v AR 48 %k L
T i T A5 60 1 T (25 %) > Bk s (22 90) >4k
L0 %) >l ) (8 %0) HES W (8%) . X ik
HH et 300 R SR 0T T I Atk 3 R A RR Y
UNTTRAE F g
3.2 AREAAEXMNPERK/ EXTHTYREMNZ I

XIS BN R 4 5 R A — Y LY
b i I E R O R R B T A 1 4
TN B s BT A4 0 R 2 RO o R A
FEREA A B9 A AbBEEA RR/ R KA G 4 5
W R HL” LT AR

FET R 9 A b B RR T 0T 45k ) B e
U, R E] AR R AR I T A R — B, AR AT H AR
5 7K 0B AR 5 BRI 2 B 1) 5 i) B K
PR, 5 JRR A% T 40 o ek I 2 K AR A 3 Z2 T HLA
JIES 41 2850 0 5 T 7K R BRI o A 3 6 0F 5 45 R R
HF R T4 Jo e VR K R BRI it 4R A 7 38 o T
TN Tl R0 B4 R R B T R K 300 R A T e A B 5 45
WAR—B X RE SRR E L, AT
W1-7F S T5(13. 2 X10° kg/hm?) >T6(12. 2 X
10° kg/hm?*), T8 (14. 2 X 10° kg/hm’) > T9
(13.2X10° kg/hm®) . iX B ¥F J& /K B 78 /2 B 1
HA R AR 5 DT S BORA R T4 5 = R R

2 SR A E 5T 2 I B it R0NE X RR T 4
Jo i R0 B R AR . NSO
ST I AE 25 1 T 6 K K LR B 1 R R st
RS EOK ) BB R R A E KR
KAMBER . AR AT K B E KT o i b 5
KR BRI it 220 1 38 in T 38 22, G808 800 5 T K

I3 N o
3.3 R/ EXTHFERZENSSHRTE
MF=ES

151 2 R S BIE S DA Sy B i RR TR O
FURR B A A TR IR . BT RS
JBR ™ 5 AE S A U0 4SS 1R T B Bk 7 SR K 3 SR e 1
LK TR | OB BB W RR T A
S AGRIS SR I .9 A Ab B BT 7R R
DR 2R X0 R 2 9 52 R R /N R B < kR > T
R R > B RRORE S e > BRR 5 R  R R 9
R TR > Wk > 0 2R

o &5 45 A5 BT T R B K e R R S /D
A2 /TR TH )R K 7 B AR R PR3« bk v L RO

B TR BT Y 5 R ARG, A
WEFE R B, 9 A4 B, BF A 7 1 4 B PR 3R X oK
F7 R R ) R /N R A < PR R > R > K >
FTBCAT R R > TR K > R
AHE 5T B, W RR AE Ab BE TS5 (W2N2) | T6
(W3N2) , T8(W2N3) Hi4F hm? 7 & Fl 7 {8 it 15 »
JE 9 AN AL BRAY T =7, Bk AE AL H T9(W3N3) .
T6(W3N2) il T8 (W2N3) (£ hm? =& & 7= {d
s JE 9 AR ET =, b3 T6 (W3N2) Al
T8(W2N3) [ R/ 5 KA FH A 7™ {8 f 5

4 H

3 2k % AN ) 98 K R it & B Ak A R RR /R OK
A I R R T A R R
LV RLEE W R G 9T . A AE B R AR A
JiR/ B KA B K R 4 R A X, T8 K
=K i R A T6- IR K KF AR . X
2 P X A B RR/ TR AE B FR 0 T RE T R L BB
BB — 3 L 3 30 43 R 4 Ok o kA 1 ) o
T A A S i A 2 A K. 31X 2 R A T RR /TR
W hm® 7 E 4 Bk T6 (31 352, 46
J6/hm?) . T8 (31 474. 19 Jt/hm?) , £ ¥ % 25
o9 AL E R ET A FERF MLV IR H 25 e
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FE 53 A 24 b 0 e A H AR BEIR L AR IS R KR =+
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Effect of Irrigation Times and Nitrogen on the
Yield and Growth of Flax/maize Intercropping

WANG Xiaojuan', LU Xu® and HE Haijun'

(1. The Crop Institute, Gansu Academy of Agricultural Science,Lanzhou 730070,China; 2. College of Life

Science and Technology.Gansu Agricultural University,Lanzhou 730070,China)

Abstract In this paper.leaf area index,dry matter mass and yields in flax/maize intercropping under
nine different ratios of irrigation and nitrogen treatments was studied in Baiyin area of Gansu prov-
ince. These results showed that,with the increase of irrigation times and nitrogen,all nine treatments
exhibited a parabola dynamic change for the leaf area index and a straight climb dynamic change for
dry matter mass ,respectively. The irrigation times and nitrogen fertilizer had a significant effect on
the leaf area index and dry matter mass of flax/maize intercropping, and nitrogen fertilization had
higher effect than irrigation times. The principal component analysis showed that, the impact of all the
yield factors of flax on flax yield under the 9 treatments was following: unfilled grain percentage™>100-
grain mass > grain mass per plant>number of plant capsule > branch number > capsule seed grain
number>>plant height™>stem number,about maize was following:plant height>ear width™ear length
> ear row number>>grain number per row >100-grain mass>>bare tip length™>seed rate. T8[ water one
time separately in the rapid growth and flowering(W2)/240 kg nitrogen fertilizer/hectare(N3) ] and
T6[ Water one time separately in the rapid growth stage, flowering and fruit period(W3) /180 kg nitro-
gen fertilizer/hectare (N2) Jof flax/maize intercropping irrigation and nitrogen model was compatible
for Baiyin area of Gansu province by the flax/maize intercropping yield and economic results analysis.
Key words Flax/maize intercropping; Irrigation quantity; Nitrogen rate; Leafl area index; Dry matter

accumulation; Yield factor
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