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Effect of Drop Irrigation Fertigation on Water-saving and

Yield-increasing of Wheat-corn System
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Abstract: In order to reveal the effect of drop irrigation fertigation on water-saving and yield-increasing of
wheat and corn,the comparative field experiments of drip irrigation and small white dragon with the inte-
grated management of water and fertilizer was carried out in Tongxu water-saving agriculture demonstration
base of Henan province. The application of N fertilizer was set as single basal application (210 kg/ha) ,
basal application 70% and topdressing 30% at jointing stage, basal application 50% and topdressing
50% at jointing stage ,basal application 70% and topdressing 30% at the filling stage, basal application
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50% and topdressing 50% at the filling stage, basal application 50% and topdressing 30% at jointing
stage and 20% at the filling stage. The results showed that the fertigation was more conducive to the im-
provement of the water supply,and promoted the coordinated growth of wheat and corn. Compared to the
corresponding treatments of small white dragon, the wheat plant height of drop irrigation treatment in-
creased by 0.9—7.6 cm,the ear length increased by 0.4—1.6 cm,the number of spikelet increased by
1.1—2.8,the number of grains per spike increased by 0. 6—5.2 grains, the sterility spike number re-
duced by 1.1—3.3,the thousand-grain-weight increased by 0. 1—1.4 g;the corn plant height of drop ir-
rigation treatment increased by 2.4—8.2 c¢m,the number of visible leaves increased by 0.2—0. 8 , the di-
ameter of stem increased by 0.44—0. 68 cm,the number of the rows increased by 0.2—1. 2 ,the number
of double rows grains increased by 0. 8—7. 3 grains, the effective ear length increased by 0. 04—1. 67
cm , the ear perimeter increased by 0.39—1.40 cm and the 100-grain-weight increased by 0.2—2.1 g.
The better treatment of wheat and corn was the treatment with the basal application 50% and topdressing
50% at the filling stage. Compared to the corresponding small white dragon treatments, the yield of wheat
increased by 14.29% —18. 96% under drop irrigation, the water utilization efficiency of irrigation im-
proved 1.93—2.79 kg/m’ ;the yield of corn increased by 21.79% —47.19% under drop irrigation , the
water use efficiency of irrigation increased by 3.97—6.07 kg/m’ ;the anniversary yield of wheat and corn
increased by 19. 98% —33. 37% under drop irrigation, the water utilization efficiency of irrigation in-
creased by 3.26—4.43 kg/m’ ,the best treatment was basal application 70% and topdressing 30% at the
filling stage with the integrated management of water and fertilizer. Compared to the treatment of single
basal application,the wheat,corn and wheat-corn yield and water utilization efficiency were the highest in
the treatment of basal application 50% and topdressing 30% at jointing stage and 20% at the filling
stage. Therefore , the fertigation was conducive to yield-increasing and water-saving, and topdressing at lat-
er stage was helpful to production.

Key words: drop irrigation; small white dragon; fertigation; wheat; corn; yield; irrigation water use ef-
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KT THREXS/INAE — K JAAF 7™ 8 K 20 M) B 82 T
WFFL i 1 E g TN - K AR E 1Y
FEACHRRAE " 200 0 30 O it I D 5 % /N 22 L K R 2
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1.1 HREHR

0 7E AT e A 38 VT L K AR R 5 s Y A b
1, % M X @ i B Y 22 KU, 2 4R T B RO B
658 mm, Hrh 7—9 J BE & 7 4 4F FE K 5 1Y 60%
PLE o i 0 o B0 &, AR S A L
15.6 ¢/kg JKRZA 75.8 mg/kg A 18.5 meg/kg .,
AP 89.4 me/kg,
1.2 K5a 44

IINZE S ROR R 58, #E Al i 180 kg/hm’; R
K it R R KB 5 958,60 em SEATHERE A, £ B N
5200 #k/hm®, I HAE R B MR FE (& N
46% ) . i WE TR B5 (& P05 12% ) AW AL B (&
K,0 50% ) .
1.3 RIi&it

WEWE T A B (DG, B K i 750 m®/hm)
F/NE B (XBL, Bk 1 200 m*/hm*)2 Ffy =L,
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A3 T4 B SRV K 45 o BE K R 50%
TV AT 0] B 58 B2 40 ~ 50 em, ji% Sk [ BE R 30 em,
MW N 2 ~3 L/h, AR HEKE N 375 m/hm?;
/NFT O R FH Ml TR /) B R BE, AR K & R 600
m’/hm®, FABEEE . — WM (1) R 70% +
P WA i 30% (2) K 50% + 31 W13E it 50%
(3) JiEHtE 70% + #EHK I iE ) 30% (4) it 50% +
HEIR WA T 50% (5) KT 50% + 3K 757 W58 i 30%
+ HEIR BB 20% (6) o 3 ¥ — U IS it A 3 7K 4k
FLCK) Pt a s Wok A I &%, 80 8 N &t
H210 kg/hm® M HE 45 4b B TR it FH , B A0 AE — Ik
PRI, P,O, F1 K,0 (1 HI &L 38 90 kg/hm®, HiAih
TR il 2% b B — B

1.4 MEMBERFZE

141 FBARAMZLE EBMAKHHZE = (FE
KA PR 5 - ANHE K AL B 6 ) /K

1.4.2 ARZFEFE AW, W@/ .
PR N ZE RS /MR RS TR B T A A
D7 R K W] ULt B 2RO Bk R R AT B A AR
K OBAT R B AS CEORL T T A

2 HEREHpA

2.1 HEKB—EESENERZENZ N
2,11 vk R ATRUE Y K AL — R A X

e /NE AR B BA AR AT, JC H 2 i K
—RAk . o, 5 — UMk R AL FRAE L, /N e KR
— A AR N 2.3 ~ 8.2 em, BN 0.3 ~
1.3 em, /NMESIEHN0.4 ~ 1.8 4>, R B 4.4 ~9. 4
Wi, ARZEFEEO > 0.4 ~2.8 A, TR RN 1.2 ~
2.8 g i KA — R AL AL BRAR S 3 1.4 ~5.0 cm),
TR 0.1 ~0.3 em, NEEHE AN 0.7 ~1.6 4,
R ECIG 3.2 ~ 5.8 ki, AR 0.3 ~
144, TRBEREA 0.6 ~2.0 g, S5/ kb3
AL, T EAL FRRR = 14 0 0.9 ~ 7.6 em, LUJEHE S0% +
TS IU B i 50% Ab FR G N B £ A K fm 0. 4 ~
1.6 em, LURHE 50% + K 138 i 50 % F1— Wk i
it Ab BRI B 22 5 /NER B I 1.1 ~ 2.8 A ORI K
BEMO0.6 ~5.2 4, ¥ LUK HE 70% + % 3¢ W 38 it
30% Lh PRI N e 2 s NP REEO D 1.1 ~3.3 4, LA
JEEHE 50% + &1 138 it 50% b B E /b i £, ok ok
it 50% + HE K I3 il 50% Kb B ToRL BT & 3G hn
0.1 ~1.4 g, DL— Wi Ak B3 o5 2, Ok 0 S
Jiti 50% + SN IA T 50% Zb PR F AT L SR H R
VR N A S S = (o ) S T R A i
INERERK BT, LR 50% + #E R E i 50%
AbH

2.1.2 2K ME2WLLEH, HEBKIE—E& X
B EOKRA KR T HAT BRSO, I 2 i K

F1 BHEAE—FUNNMNEEREEHZIE

o3 H:j/ jﬁ%;jﬁr:/ /\iff‘zﬁ(/ R Kﬁfﬁ/ T?F!Jﬁz
XBL1 55.6 5.0 16.4 26.8 6.2 47.4
XBL2 62.0 5.8 17.0 32.0 3.6 48.6
XBL3 57.9 6.3 18.2 34.4 5.8 50.2
XBL4 61.9 5.5 16.8 31.2 4.2 49.4
XBL5 58.2 5.3 17.0 35.2 5.2 48.6
XBL6 63.8 5.9 16.8 36.2 3.4 49.6
DG1 61.4 6.6 18.0 31.0 3.4 48.8
DG2 65.7 6.7 19.0 34.2 2.5 49.4
DG3 63.2 6.7 19.3 35.5 2.5 50.8
DG4 62.8 6.8 19.6 36.4 3.1 49.5
DG5S 65.8 6.9 18.7 36.8 2.3 49.5
DG6 66. 4 6.8 18.7 36.8 2.0 49.7
— A, Hoh, 5L BRAR T, AN FUEKAE ORCERHE 10, 1 ~ 2204 Ok, AT SRR B 1. 39 ~

— AR A B AR B RGN 4.4 ~20.6 cm, BF B BB N
0.2 ~1.0 K, 221 0. 10 ~0. 44 cm, BEATH0
1.6 ~2.8 47, WAT KL ECIG n 11.8 ~ 18. 4 ki, 430
KHEh0 1.92 ~4.48 cm, FHE KN 1.08 ~1.90 em, [T
BRI 2.5 ~ 5.3 ;% HE AKIE — 1A £ &b 2 Ak
BN 7.8 ~19.8 em, A B hN 0.4 ~1.4 258
HEAN0.18 ~0.40 em, FEATHIEIN 1.7 ~3.4 47, WET

5.24 em , FERE K AN 0.23 ~ 1. 54 cm, 5k i & 3
1.7 ~3.4 g, 5/INE R AL BEAH L, 0 VE A BERE =
A 2.4 ~8.2 em, M R B A 0.2 ~0.8 B, 250
OB 0. 44 ~0.68 cm, FEAFECIN AN 0.2 ~ 1.2 4T, W4T
REIE N 0.8 ~7.3 K, AAUEEK I IN 0. 04 ~ 1. 67
em, I 0.39 ~1.40 em, {4 RN 0.2 ~
2.1 go M ECBATRENA R LU 50% +



%2

KU ARE. DE -2 RBAERIE—IRALE T R =R

19

HEI G S0% 4b BE3E I f 22, 25 BT R K
DU 70% + 45717 136 )it 30% Kb FH3E i % |, #
R R TR 2 A — Y T Ak PR N B &, b
PUIRHE 70% + 5% 136 1 30% AL BRIE N e £ o 25

b, R T KON — Ak A R T Rl K AR A
PR R ERAERKEE, LHZIEE 50% + # %
HASE i 50% AbFE

£2 BEAKE—GUMEXREKEBEHNZM
It ZEHL/ =4 o 7 2 e i Ji YA
XBL1 12.6 1.96 223.6 12.8 54.0 13.32 14.54 28.1
XBL2 12.8 2.06 228.0 14.4 66.4 16.16 15.62 31.2
XBL3 12.8 2.10 238.6 15.2 66.2 15.24 16.16 30.6
XBL4 13.0 2.40 236.4 14.8 72.0 16.90 16.38 31.5
XBL5 13.0 2.30 240.6 15.6 72.4 17.46 16.38 32.4
XBL6 13.6 2.40 243.8 15.6 72.4 17.80 16.44 33.4
DG1 12.6 2.52 228.2 13.3 57.3 13.89 15.94 30.2
DG2 13.2 2.74 236.0 15.6 69.0 16.42 16.17 32.6
DG3 13.0 2.70 242.6 16.3 67.4 15.28 17.08 31.9
DG4 13.8 2.92 244.6 15.0 72.8 17.60 16.77 32.1
DG5 13.8 2.86 248.0 16.7 79.7 19.13 17.48 32.8
DG6 14.0 2.84 246.2 16.3 73.5 18.97 16.90 33.6
2.2 HEKBE—EAIEDFmEMER AR AYK IR A PR A — YR M S i Ak PR 7 7. 87% ~11.74% 1y
EHF M DUt 50% + #5755 BB i 30% + % 2% W38 i 20%

2.2.1 SEFEZFRERAANBZE NE3 AL
F O HE IR KR — A Ak X B R /N 22 7 i R R K R

PR BA R R, e 2 0 KIS — R A .
L /N 1 e RN — A A B A — O i Ak 3

4.63% ~8.71% ,LAJEHE 50% + 4Kk 35 W38 it 30% +

HESIN A T 20% Kb B 4f, 1B 7 8. T1% s Hok
RIEHE 70% + ¥ 15 W38 it 30% Ab 3, &3 1
8.33% o /NI K IE — {4 b b 35 B K R FH A% AR
a5 7= i — B, W DU i 50% + 48757 1 36 it
30% + HE MK BB it 20% Kb 3 A, HE I KR A AR
9 1.38 keg/m’ ; HEWR A it 70% + 3K 5 368 6 30%
AbHR, HEE K R AR R 1,36 kg/m’, i HE K IE—

Ab IR A, G 11, T4% s HRCH R 70% +
FINiE T 30% Ab P, B 3G 7 11.30% o i HE KIS
— PR Ak Ak FEE B K A R AR A G 2
W LA il 50% + 3% 15 W38 il 30% + ?%”ﬁﬂ;ﬁLﬁﬁ
20% Kb FR e, VE K AR 4. 11 kg/m” 5 oy
KT 70% + 3K 138 it 30% &Iﬁ,/&{ﬁﬁkﬂﬁﬁxﬁz
Ry 4.06 kg/m’ o /NI AN ERAH H i E 4D B
EWFE 14.29% ~ 18.96% , W B K F T ROR 535 47
B 1.93 ~2.79 kg/m’ ¥ LU it 70% + HE 3 3038 it
30% b PR EC AT o W BT /INE BT AR T ) + R
(9 7K S — AR Al 185 7 K oK 3 ) S80CR B9 ., L3 o 7K
JIE— A0 R T 52 BT K3

F3 HEKE—EEINEFEMER KT ALENF I
7 TEW KR AR/ (kg/m? )

b3 HAE/ BERE I — TR BANET el BANETE

(kg/hm?) JIC e 14 95/ %o AW/ %o ) ]
CK 6 525.0e
XBLI 7 524.0d 0.83¢
XBL2 8 151.0bc 8.33 1.36¢
XBL3 7 912.5¢cd 5.16 1.16¢
XBL4 8 046.0bcd 6.94 1.27¢
XBL5 7 872.0cd 4.63 1.12¢
XBL6 8 179.5be 8.71 1.38¢
DG1 8 599.5b 14.29 2.77b 1.93
DG2 9 564.0a 11.22 17.34 4.05a 2.70
DG3 9 367.5a 8.93 18.39 3.79a 2.63
DG4 9 571.5a 11.30 18.96 4.06a 2.79
DG5 9 276.0a 7.87 17.84 3.67a 2.55
DG6 9 609.0a 11.74 17.48 4.11a 2.73

[ FVEAE G AN R/NG FREROR 255 3% (P <0.05) , R,
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2.2.2 ERFEFAEBRAKABMZE MNFE4L4HL
B HE KA — A Ak X B8 = K ™ i A R K R
FHRCR HA B R ), 0 H 2 i KIS — 4k, H
B, /N e KB — P Ak A B A — YR P RS it A B 3 7
5.11% ~21.29% , LLJFE i 50% + ¥ 775 5B 6 30% +
FESRIIIE it 20% Ab BSR4 3G 21.29% 5 R OR IR
Jiti 50% + 5% W58 i 50% b B, 1477 17.04% o /)N
F1 I8 7K B — A £ A 38 TR 7K ) FH AR AR AL ka3 5 7
W LUK 50% + #7738 i 30% + #EH I
B 20% Kb B B, E R K R FH AR O 2. 38 kg/m’;
HIR NI 50% + AN IE T 50% 23, 7 B K A1)
RN 2,10 kg/m’ % 7K AR — 14 Ak 4b B 4 —
UM RS i b B 7R 1. 12% ~ 15, 50% , A LA JRS i

50% + K1 WIE il 30% + K WA il 20% kb P A
b, WG 15.50% s HOR il 50% + #5151 3A
Jiti 50% AbFR 3G 7 12.42% . i HE K — ARk Ab 2
TR K R 0 3 AR A 3 5 7 i — B, A DU it
50% + 36 i 30% + K I GE il 20% 4k P
L E W K R R A3 R 8. 23 kg/m’ 5 IR R U it
50% + ¥ 15 BB it 50% Ak L, I K R AR N
7.77 kg/m’ o 5N g Ab FROKT LG T R AL B G 2 0
77 21.79% ~47.19% , % K R HRCR W2 1 &
3.97 ~6.07 kg/m’ , LIJISHE 50% + & 15 136 6 50% Fi
JItE 70% + HESKIWIE it 30% Ab3ACR B4, U &
KRBT+ HE I 0 7K — PR Ak 38 7= B2 oK 43 1) %
SR G, LIV K IE — R A R S B K ™

R4 HEKR—FUETERFSMELKFALENZ N

7 it KO/ (kg/m?)

Lhgl g/ B L — R e e el Bha e

(kg/hm*) JIG it 4 Wk / % W/ % e
CK 6 825.0e
XBL1 7 983.0de 0.97¢
XBL2 9 166.5cd 14.83 1.95¢
XBL3 8 865.0cd 11.05 1.70¢
XBI14 8 391.0cd 5.11 1.31c¢
XBL5 9 343.5¢cd 17.04 2.10c¢
XBL6 9 682.5¢ 21.29 2.38¢
DG1 11 253.0b 40.96 5.90b 4.94
DG2 12 094.5ab 7.48 31.94 7.03ab 5.07
DG3 12 651.0ab 12.42 42.71 7.77ab 6.07
DG4 12 351.0ab 9.76 47.19 7.37ab 6.06
DG5S 11 379.0ab 1.12 21.79 6.07ab 3.97
DG6 12 997.5a 15.50 34.24 8.23a 5.85

2.2.3 kR -ERAFFERERAKA D RE JETH AN — Al o Hovb, /N B e KBS — A4k 4k PR

S ATLAE W, HE WK N — R X fe /b A - &
oK J AT 7 g MHE TR K M) 28R B AR R i, 8

B — YR ME RS i b BB 7= 6. 00% ~ 15. 19% , LIS Jiti
50% + $ 5 W MG 30% + 3% 4158 it 20 % Ab P

RS HEAR-—FELENNE -FERBAEFERER KA AREHZ W

7 it WEWEAK R RR/ (kg/m®)
JOBL] BfE/ AERE B — IR BUNETE o BUNEE
(kg/hm?) JES it 388 ek % Y/ % #n
CK 13 350.0f
XBL1 15 507.0e 0.90d
XBL2 17 317.5de 11.68 1.65d
XBL3 16 777.5de 8.19 1.43d
XBL4 16 437.0de 6.00 1.29d
XBL5 17 215.5de 11.02 1.61d
XBL6 17 862.0d 15.19 1.88d
DGI1 19 852.5¢ 28.02 4.34¢ 3.44
DG2 21 658.5ab 9.10 25.07 5.54ab 3.89
DG3 22 018.5ab 10.91 31.24 5.78ab 4.35
DG4 21 922.5ab 10.43 33.37 5.72ab 4.43
DG5 20 655.0bc 4.04 19.98 4.87bc 3.26
DG6 22 606.5a 13.87 26.56 6.17a 4.29
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U 3G 7 15.19% 5 HoR KO 70% + & 15 1 56 it
30% A B 38 = 11.68% o /N JE K R — 1R 4k Ab 2
FEWE K R FH 203 AR b 35 5 7 a5 — 30, W DU il
50% + 1T BB 30% + HE K B i 20% 4k P i
L HE T K AR AR O 1. 88 kg/m’ 5 Hi ik Ok R it
70% + $& 77 38 it 30% &b BE, JEWE K FH R N
1.65 kg/m’ o 3§75V 7K ME — A Ak Ao B0 2058 — v UG vt Ak
BRI = 4.04% ~13.87% , W LLJE i 50% + 4k 5 11
BE 30% + KW GE iE 20% Ak PR A 4, 88
13.87% ; HAR R it 50% + 4545 W36 i 50% kb3,
R 10.91% i 1 7K BB — 1A £k A 23 8 8% 7K ) FH 2%
AR P g2 WA E 50% + 4877 B
i 30% + V% B3 i 20 9% Ab PR v, HE E K R Ak
KNy 6. 17 kg/m’; LR N it 50% + 4k 15 10136 it
50% Ab P, FEWE K R AR A 5. 78 ke/m’ . H/NA
T b FEA L TV A P ) 254 7 19.98% ~33.37%
KA FHRCR B 5 4 3.26 ~4.43 kg/m’ , # LUJE
Jiti 70% + WK WIiB i 30% Ab AR A, LRSS
UL, ANAE — ORI + FE I Aok e — A1k
B e K oy R R R B S, L T KO — Rk A
TEE/INAE — FOKFAE AT K IG ™

345t

AR 5T 45 L 2 W, 2R P ik VR K IR — 1A Ak T A A
FekB K R R N, AR /N - BRI AE R K
Ho G/ TR AR TR A L, 37 A BB 5 0 0.9 ~
7.6 cm KN 0.4 ~1.6 cm, /NEBHE AN 1.1 ~
2.8 A, BRI N 0.6 ~ 5.2 A, AN Z A D
L1~3.3 4, FRFTEMO. 1 ~1.4 g; KK
HaHN 2.4 ~8.2 cm, M BN 0.2 ~ 0.8 i, 2541
HAHN0. 44 ~0.68 cm, FAFEIEI 0.2 ~ 1.2 47, WAT
REIEIN 0.8 ~7.3 i, A7 30 A 0. 04 ~ 1,67 cm),
TR KK 0.39 ~ 1.40 em, [ R B HM 0.2 ~
2.1 g, /NEE R K B LUK 50% + W 3% 0136 it
50% Ak PR 55U

AT 45 S F W, 3 K IR — AR Ak A ) T s
KM, X 5 AW R R AEA — B
PO BT N e A B L T E KR — R Ak
AbBR/NZE S E IR 14.29% ~18.96% , E WK FI
R ERE 1,93 ~2.79 kg/m’; T ok 3B
21.79% ~47.19% ,VE Bk 7K F) 30 %6 b 25 4 78 3. 97 ~
6.07 kg/m’ 5 /NFE — Tk JAAE B 3 5 S 19. 98% ~
33.37% , HEME KR FHRCR (B 542 15 3.26 ~4.43 kg/m’
YILLR i 70% + W 3% 158 it 30% Ab 3 4R e
55— YR JEC it Ak B L T 9 K IR — A Ak Ak HNFZ
TR BNFE - F K AT SOHE I K R FH R 3 LA

JETtE 50% + S WA TE 30% + W38 il 20% 4b
Py o AT UL, P KON — iR A A ) T S Y
K R IE 2 )5 A AR T

Sk
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