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Research on the leaf area index, dry matter accumulation with
yield of seed maize under different irrigation methods

WANG Zeng-li', LUAN Yuan-li', WEN Guang-gui*, DONG Ping-guo'
(1. State Key Experimental Station for Efficient Irrigation Water Use of Wuwei City, Wuwei, Gansu 733000, China;
2. Department of Mechanical Engineering, Wuwei Occupational College , Wuwei, Gansu 733000, China)

Abstract: Through field experiment, the effect of three irrigation methods as small border irrigation (SBI), conven-
tional furrow irrigation (CFI) and alternate furrow irrigation (AFI) on LAI, dry matter accumulation and yield of seed
maize were researched. The result showed that: Under different irrigaton methods, the LAl in seeding stage to yield of
seed maize assumed a significantly positive correlation, the LAI in heading stage to yield of seed maize assumed a signifi-
cantly negative correlation. It indicated that appropriate water control and fertilizer control measures should be taken
properly for avoiding the growth redundancy in late reproductive stage. Using the AFI method can let crop root zone moist
and dry areas appear alternately, it can be induced the effect of compensatory growth, also entering rapid accumulation of
dry matter period will be sooner than CFI and SBI. The dry matter accumulation in heading stage to yield assumed signifi-
cantly positive correlation (R?>=0.77). Under the alternative furrow irrigation method, the irrigation schedule, as the ir-
rigation times was 8 and irrigation norm was 2 250 m® - hm~2 which can be steadily increased the economic output, exhib-
ited a higher better WUE, but in the heading stage to filling stage it was desirable to increase irrigation frequency or irri-
gation quota.

Keywords: irrigation methods; seed maize; LAI; dry matter accumulation; yield
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Table 1  The different irrigation methods for seed maize

. . EBER W &Rl iR T3] A
S . L . -
Ab 3R o Irrigation  Seeding Jointing Heading Filing Mature
Irrigation
Treatment norm
method J(mP+hm-2) 06-04 06-12 06-26 07-08 07-15 08-08 08-15 08-21 08-23 08-26 08-31 09-05
CK SBI 4500 675.0 — 675.0 — 675.0  900.0 — — 900.0 — 675.0 —
T1 CFL 1 3250 487.5 — 487.5 — 487.5  650.0 — — 650.0 — 487.5 —
T2 CFI 2 2250 337.5 — 337.5 — 337.5 450.0 — — 450.0 — 337.5 —
T3 AFI 1 2250 337.5  337.5 337.5 450.0 — 450.0 — 337.5 — — — —
T4 AFIL 2 2250 337.5 337.5 337.5 450.0 — — 450.0 — — — 337.5 —
TS5 AFIL 3 2250 337.5 225.0 225.0  337.5 — 337.5 337.5 — — 225.0  225.0
T6 AFT 4 2250 337.5 225.0 225.0  337.5 — — 337.5 — — 337.5 225.0 225.0
R "R B B K HE i, Note: “—"in the table means no irrigation during this period.
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(2) SR H 30K i P o N T RE K it
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Fig.1 The dynamic of LAI of seed maize under

different treatments
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ANTR) b B o oK T4 5 SRR B A AR A ARRAE I
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Table 2 The dry matter accumulation characteristic values of seed maize under different treatments

Gosi]

AT

Treatment Fitting equation R t/d to/d t2/d aud O/ (g d7)
CK Y =283.366/[ 1 + exp(4.426 - 0.0361) ] 0.965 86.36 122.94 159.52 73.16 2.55
Tl Y =275.148/[1 + exp(5.549 - 0.050¢) ] 0.903 84.64 110.98 137.32 52.67 3.44
T2 Y'=287.973/[1 + exp(4.717 - 0.041¢) ] 0.915 82.93 115.05 147.17 64.24 2.95
T3 Y'=273.355/[1 + exp(5.450 - 0.050¢ ) ] 0.930 82.66 109.00 135.34 52.67 3.42
T4 Y =295.902/[1 + exp(4.443 - 0.039¢) ] 0.961 80.16 113.92 147.67 67.53 2.89
T5 Y'=275.940/[1 + exp(5.404 - 0.050¢ ) ] 0.939 81.74 108.08 134.42 52.67 3.45
T6 Y'=252.898/[1 + exp(4.064 - 0.036¢) ] 0.954 76.31 112.89 149.47 73.16 2.28
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Table 3 The correlation of LAI at different days after sowing with yield of seed maize

&5 REL Days after sowing

SO Yield 35d 454 52d 63 d 76 d 87 d 95 d 126 d
Y/(t*hm™?)
0.85" 0.27 -0.24 0.61 0.80 -0.95"" -0.96" " -0.90"
Hex, o« x APBIFRIRTE0.05 R 0.01 M BEKT, T,
Note: * , * % indicate significant correlation( P <0.05) and extremety significant correlation( P < 0.01) respectively. The same as below.
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Table 4 The correlation of dry matter accumulation at

different days after sowing with yield of seed maize

15 REL Days after sowing
69 d 105 d 125d 152.d
0.63 0.77" 0.45 0.45

FEAE Yield
Y/(t*hm~?)
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Fig.2 Relationship analysis of yield and WUE

for each treatment
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Table 5 The path coefficient analysis for yield of

seed maize and constituent elements

[A142%4E A Indirect action

My EIEEA

Factor Direct action  x,—y X,—>Y X~V X,—~>Y
X, 0.0761 -0.0229 -0.0705 -0.0288
X, -0.1056  0.0165 -0.2746 -0.1749
X; 0.6103 -0.0088 0.0475 0.3337
Xy 0.3560 -0.0062 0.0519 0.5721

TR X X X Xy 0 RER R TR R
PUE BB R = 0.9998, R REL P =0.0111,

Note: Xy, X;, X;and X, mean ear length, bald tip length, row grain
numbers and kernel rate respectively, R*=0.9998, P, =0.0111.

BN R UL, U AR K F PR TR S e i, AT
B AR K RARK 4 NEN EZER R
435K 0.6103.0.3560.0.0761 F1 - 0.1056, 1E[A]4%
AR A B G A PR R T 1 R Dy 7
N, HAT R A TR TR PR R IR R IE
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(X~ X;—~Y =0.5721, X,—~ X,—> Y =0.0519),
ATREEGE T AR5 TR 7= & 7 AR IE RN (X
—X,~Y=0.3337, X;7> X,—~> Y =0.0475) , &%
B BRGSO 7 S ) B SR A A TR
AP (045 R 2R Z M A A B AR
3 GRS

THOK & E A K R E 7 MoK
BRI R BN 72— 2% 18 LKy
RBL, b o+ IR AL F K535 SRS A Al F 528
VEM AT H e i w1

TR AR Y O RE P Bk AR, i T AR TR
H(LAD J& A B A BE T I T B4R AR
T8 LA T R ERRE 5 PRI 6 R T R 9 A ROR
PEFDCARCE AV E R S R R, MR
Y g e S 160 ) R IR R 46 B W, S ] T 0
R, B FREIT £ K LAL Y K sh s ih A —3%,
A RS R A (B BAERE S 87 d A2
Ao PRVEI A2 THE R BE £ /5 R ) 6T 7K 43 38 1 3
P IEZAEY) LAL 5 230 RE . il Fh B OK B ) LAI
Hrem R R E IR (R =0.85) , 5,
K LAL 5 m 2 A E R

s B IS A, 70 A R E AR T,
VE 7 /N E 7 5K RE 3 AR ROk BORN T A
LN, FEVEWE SR BT B B K T ik
AEER, REAE RAEY) T S B, SR A AR AR R
772U HE B I O E W 0T, B2 R 7K A AR ) R A
RU8-20] - 2R g 48 BB 7RG T it 45
R FVEHE Dy =X, T A R S Y w S s, BT
iy & T b s B SR g B Y (|
FEACHES  FEVEY i rb s B N 25 R Y R TG E Tk
K X G AN A —2

T RRUEAEY 7= I8 B0 i Ak, 8
f T o BBV S 7 ) b B RS A
FEAE KRN, A KA F WS T Bt s SR
GG 77 ~ 87 d, 1L FHE ) 135~ 160 do T¥ 0%
SRR S B EAOC, P dh A T it B AR
PRI R EEAE A, RO,
X5 XA P B 4 A — 2

ANFRERE 7 20T, Bae 28 B K BRI T 0
VHE, WA RE AL T/ mERE, 2R G % I8 i
WUE & K2, il Fh 5K R B8 A B 7 =8, &
A IIHEIK 8 WK FEEE B 2 250 m® + hm ™ 2 HE I
Tl BE T K 3 =3 a5 B, (HN3E 225 R i 4l Ak
B ~ VIR IR HE KO3 Bl 7K E
% % X #:
(1] Bkrh, T, R, % R R R R R ROk

(3]

(4]

(5]

(6]

(7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

BRIy R[] K HEE , 2012(12) :43-45,50.

KA B A, T, A5 A S I A T ORE AR S A
EhREFELT] . AP K AR R EBE =4, 2014, 12(3) : 282-286.
SRR, FE AR A B A7 TR TR A KR S

W] A EARAS R FK I, 2014,8:15-17.
R XL, EARAE, MR , 55 . K SR G X i 17 52 16 1 25 A 4
FEREGEEIR [T]. TR TS, 2016,34(1) :61-65.
James E. Board soybean cultivar differences on light interception and
leaf area index during seed filling[ J]. Agron Journal, 2004,96(1):
305-310.
EOLEE EOAFERRY T s B R B T R RS
PR R R I AEIEST,2016,30(1) :4-7.
HOFIE , FIE 5T, 55 A (R Ik A R b K e
BrBokEA A2 (1] HEE LA TR~ 4z, 2014, 32(9) - 822-
828.
BT, ERW, 5 A E TR R K 2R I K
HE A PRI TE )] 8 BEHE K 241, 2014,33(4/5) : 107-111.
M TS IRLLZE, A AR R R W AR N T
PR e AR [) ] 2225087412, 2015, 35(3) :379-386.
TERBI, R A BRI A TR AN R A R B
FREK B[ T] . A0 T AR , 2000, 16(5) :38-40.
SRART, B4 ORI 5 HE L SRR [)] . Aol T A2 2441,
2000,16(4) :58-60.
LA MR, R T, 45 AN TR NG A o) JEE X K 43
AR B TR = B SE A [ ] HEEHE K %412, 2012, 31 (4) : 72-
74,98.
X ay RIERN &, 5 2T 5 L A Mot Ky
THFES AR BASHEFELT] . HEBEHE K 2441, 2010,29(3) : 36-40.
TRERE, E s 25 8 B, 4F b U I KA R E SR A E
B )] e EE R, 2002,35(11) £ 1337-1342.
TP, SR, FSLIE, 55 AR BT ORI A 958 I TR
KA R RATIELI]. LR R, 2010, 38(29) : 16171-
16172,16174.
FREA, B RANE AN B S EOKR A R E M SO
KHEMWITE[T] . & AR FE#,2006,31(3) :3-6.
TRSL I, T  FRET . 28 HRE T)  RR 35 X o A T oK 7 K
SRR )] PR 24,2007, 16(4) :83-86.
Zhang J X, Cheng Z' Y, Zhang R. Regulated deficit drip irrigation
influences on seed maize growth and yield under film[J]. Procedia
Engineering, 2012,28(2) :464-468.
Liang H L, Li F S, Nong M L. Effects of alternate partial root-zone
irrigation on yield and water use of sticky maize with fertigation[ J .
Agricultural Water Management, 2013,116(1):242-247.
25 T, AR BERE, PRV . S AR DX SR E A T K AR AL 1 T
i AL PR S R R R [T ] DY AR MR R i (B 4R
BE2AR) ,2013,41(3) : 124-132.
e T, GRARIN SRR AE . HE W5 X R A A 7 R A A B
S (] PEAERAMBI B 222 4 (B SRR , 2009, 37(8) :
177-181.
D 5 P K e o 4 R 2 R A R T K 7 e B K 43 R RO
L] TR X AP BESE, 2017,35(2) - 207-212.
e B B, 2N F R TR R X K T B R B
I S HATR T[] AEPI2R ,2010,36(12) :2143-2153.
X AR IR RE, B M, A5 IR BE X 7 B ORI 661
PR T R R S R [T ] AR E 4R, 2011, 37(7) :
1301-1307.



