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Effect of rainfall harvest and water-saving irrigation technology to the
photosynthetic characteristics and yield of summer maize
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(1. College of Agronomy , Northwest A&F University , Yangling 712100, China;
2. Institute of Water Saving Agriculture in Arid Areas of China, Northwest A & F University , Key Laboratory of
Crop Physi-ecology and Tillage in Northwestern loess Plateaw, Minister of Agriculture, Yangling 712100, China;
3. College of Forestry, Northwest A&F University , Yangling 712100, China)

Abstract: Taking the furrow irrigation and leveling border irrigation as control, through 2-year field experiment
study, has analyzed the effects of rainfall harvest and water-saving irrigation(RHWI) technology in Guanzhong Irrigation
district to the photosynthetic parameters, fluorescence parameters, chlorophyll content of summer maize functional leaves.
and yield. The experiment results showed that: In the same irrigation treatments, the maximum fluorescence( Fm ), vari-
able fluorescence( Fv), maximal PS|| efficiency( Fv/Fm), PSIl potential activity ( Fv/Fo) and the chlorophyll con-
tent of RHWI treatments were significantly higher than the furrow irrigation and border irrigation for all determined peri-
od. Compared with furrow irrigation, border irrigation and rainfall harvest by furrow dike, the yield of RHWI with irrigat-
ed 1 time at pre-sowing stage treatment was increased 4.9% (P <0.05), 8.5% (P <0.05) and 2.2% , respectively;
for irrigated 1 time at the flower stage treatment, the yield was increased 6.0% (P <0.05), 8.3% (P <0.05) and
1.3% ; and at the treatment of pre-sowing and flowering stage each irrigated 1 time, the yield increased. 7.0% ( P <
0.05), 11.2% (P <0.05)and 7.2% (P <0.05) while, for the RHWI, the net photosynthetic rate ( Pn) and the in-

stantaneous water use efficiency( WUE) at filling stage total were significantly higher than border irrigation, but there was
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no significant effect on the minimal fluorescence ( Fo) and transpiration rate ( 7r) . In addition to the treatment of 1 time

irrigation at flowering stage, the hundred kernels wight of RHWI treatment under other irrigation treatments were signifi-

cantly higher than furrow irrigation and border irrigation. The research also showed that: The RHWI could significantly

improve the leaf photosynthetic performance, and enhance electron transfer, the photosynthetic chemical efficiency and

potential activity of the PS II reaction center. In addition, the yield of RHWI treatment was significantly higher than the

furrow irrigation and border irrigation. These results can be provided a new water-saving technical approach for high pro-

duction of summer maize cultivation.

Keywords: rainfall harvest and water-saving irrigation; photosynthetic characteristics; fluorescence parameters;

summer maize
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Table 1 Rainfall during growth period in 2011—2012

at the experiment locations

Ay 6 H 7H 8 H 9 A it

Years June July August September Total
2011 45.1 150.6 68.0 409.0 672.7
2012 30.2 116.8 166.0 104.7 417.7
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60 cm, ZE 5 15 em; VATEAL BRI R EE K 15 em, 1455
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Table 2 The design of the experimental treatments

Irrigation period Irrigation methods Irrigation amounts
ST HE (ML) Rainfall harvesting planting combined with water-saving irrigation( M1) 37.5
L. T§HU@ 1K . VAW (F1) Furrow irrigation(F1) 75.0
1 time irrigation at pre-sowing stage
JKEEE (B1) Border im'gation( Bl) 75.0
AT YIE (M2) Rainfall harvest combined with water-saving irrigation( M2) 37.5
g LTI
. . JZI:/%EE(E 17K . VA%E (F2) Furrow irrigali()n(FZ) 75.0
1 time irrigation at flowering stage
JK T (B2) Border irrigation( B2) 75.0
SRUTHE 1K + FFAEITE 1 K AT A57E (M3) Rainfall harvest combined with water-saving irrigation(M3) 75.0
1 time irrigation at pre-sowing stage YHTE (F3) Furrow irrigation(F3) 150.0
+ 1 time irrigation at flowering stage JKF-EHE (B3) Border irrigation(B3) 150.0
A VHZEHETIFIHL (M) Rainfall harvest by furrow dike (M) 0

No irrigation in whole growth period
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Table 3 Effect of different treatments on net photosynthetic rate( Pn), transpiration rate( 7r) ,

and instantaneous water use efficiency( WUE) of summer maize

D e prid ZEME AR ka7 43 R
Net photosynthetic rate( Pn) Transpiration rate( Tr) Instantaneous water use efficiency
o AbHE /(pmol*m~2+571) /(mmol-m=2+5"1) (WUE)/ (ol - mmol =)
Year Treatments
PATIH T T PATIH iR ] TS PATIH iR ] TS
Jointing  Flowering  Filling Jointing  Flowering  Filling Jointing  Flowering  Filling
M1 40.1a 41.5ab 21.9a 7.34a 6.04a 6.45a 5.45a 6.86a 3.39a
F1 37.2a 38.3ab 19.4ab 7.16a 5.79% 6.31a 5.10a 6.63a 3.07ab
Bl1 36.9a 37.9ab 17.4b 7.13a 5.78a 6.28a 5.10a 6.57a 2.77be
m2 38.1a 40.4ab 21.4a 7.26a 5.99a 6.41a 5.25a 6.80a 3.34a
F2 35.1a 36.7b 17.3b 6.70a 5.6la 6.27a 5.10a 6.56a 2.76be
2ot B2 34.7a 36.5b 17.0b 6.73a 5.5% 6.27a 5.17a 6.53a 2.71¢
M3 40.3a 42.50a 22.1a 7.39a 6.06a 6.48a 5.40a 7.0la 3.40a
F3 37.5a 39.4ab 20.7a 7.24a 5.96a 6.34a 5.20a 6.67a 3.26a
B3 37.5a 38.7ab 19.5ab 7.23a 5.80a 6.33a 5.19a 6.67a 3.08ab
M 38.1a 40.1ab 20.9a 7.25a 5.98a 6.35a 5.24a 6.80a 3.29a
M1 37.5ab 37.9ab 23 .9ab 6.67ab 5.87a 5.71ab 5.63a 6.48a 4.20a
F1 35.6b 36.7ab 23.3b 6.35he 5.70a 5.66ab 5.62a 6.44a 4.11a
B1 35.6b 35.8b 20.3¢ 6.30c 5.6la 5.61b 5.57a 6.38a 3.61b
M2 37.0ab 37.6ab 23.8ab 6.58ab 5.80a 5.70ab 5.62a 6.46a 4.18a
2 35.1b 36.0b 23.2b 6.35bc 5.65a 5.65b 5.62a 6.41a 4.11a
2012 B2 34.4b 35.6b 19.7¢ 6.16¢ 5.60a 5.61b 5.56a 6.36a 3.50b
M3 39.0a 38.7a 24 .6a 6.88a 5.93a 5.88a 5.67a 6.55a 4.23a
F3 36.7ab 37.2b 23.5b 6.54ab 5.74a 5.68ab 5.60a 6.45a 4.13a
B3 35.7b 36.0b 20.6¢ 6.33bc 5.63a 5.63b 5.62a 6.39a 3.65b
M 36.6ab 36.8ab 23.4b 6.51bc 5.71a 5.68ab 5.62a 6.44a 4.12a
M1 38.8ab 39.7ab 22.9a 7.01ab 6.00a 6.08a 5.54a 6.67a 3.80a
F1 36.4abc 37.5abe 21 .4abc 6.76bed 5.75a 5.99a 5.36a 6.53a 3.59ab
B1 36.3abc 36.9be 18.9de 6.72bed 5.70a 5.95a 5.34a 6.48a 3.19d
M2 37.6abc 39.0abc 22.6ab 6.92abc 5.90a 6.06a 5.4a 6.63a 3.76a
2 AR F2 35.1be 36.4be 20.3bed 6.53cd 5.63a 5.96a 5.36a 6.48a 3.44bc
Average B2 34.6¢ 36.1c 18.7e 6.45d 5.60a 5.%4a 5.37a 6.45a 3.11d
M3 39.7a 40.6a 23.4a 7.14a 6.00a 6.18a 5.54a 6.78a 3.82a
I3 37.labe 38.3abc 22.1b 6.89abc 5.85a 6.0la 5.40a 6.56a 3.70ab
B3 36.6abc 37.4be 20. lede 6.78abc 5.72a 5.98a 5.4la 6.53a 3.37cd
M 37.4abc 38.5abc 22.2ab 6.88abc 5.85a 6.02a 5.43a 6.62a 3.71ab
T RPAFFRRR 0.05 K- F 2503, FH. HB4HEINE 2,
Note: The different letters after values within a same column mean significant different among treatments at the 0.05 level, The same as below. Other abbre-

viations are the same as given in table 2.
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Table 4  Effect of different treatments on chlorophyll content of summer maize

. 2011 2012 2 735 Average
TrjaLti%nts P JFAEH S P JFHEH TS P e HEH I
Jointing Flowering Filling Jointing Flowering Filling Jointing Flowering Filling
M1 2.31b 4.03b 3.12b 3.04a 4.32a 3.73a 2.68a 4.18b 3.43a
Fl 1.97de 3.82de 3.03¢ 2.56¢cd 4.10cd 3.19cd 2.27cd 3.96def 3.11cd
Bl 1.89% 3.80de 3.02¢ 2.40d 4.03 de 3.04de 2.15cd 3.92¢f 3.03d
M2 2.18¢ 3.93b 3.09h 3.06a 4.25ab 3.60ab 2.62ab 4.09bc 3.35ab
F2 1.93de 3.81de 3.02¢ 2.33d 4.04de 3. 14cd 2.13cd 3.93def 3.08cd
B2 1.87e 3.78e 3.03¢ 2.27d 3.99 2.88e 2.07d 3.89f 2.96d
M3 2.46a 4.24a 3.27a 3.20a 4.36a 3.66a 2.83a 4.30a 3.47a
F3 1.99d 3.84¢ 3.07¢ 2.79be 4.14bc 3.27¢ 2.39hc 3.99cde 3.17be
B3 1.92de 3.80de 3.02¢ 2.47cd 4.09¢d 3.17cd 2.20cd 3.95def 3.10cd
M 1.97de 3.83de 3.03¢ 2.78ab 4.21abe 3.52ab 2.38bc 4.02¢d 3.28abc

2.3 ARELEMEEKRMHRALSHAZE

2.3.1 Hahsek mESWLIEH, FEREITE 1K
AEFR M1 AEERAE SR T I BN REIK IR Fo (HEK FI.
Bl Fl M L3R Fo (EA FTREAL (HE S AR, 78
P TR ESOW, JFAEIIVE 1 Kb B rp, M2
SEPEPAESE I Fo fH%E B2 Ab B4 HIFEAK 15.9%
(P<0.05).10.1% (P <0.05)H19.4% (P <0.05),
5 F2.M 2R RE ., 162012 AR, M2 Ab B
Fo {H#% F2 AhPEIE Z A% 6.4% . 1EHEHT AL
PIHE 1 KA, M3 AbFHEE B3 F3 Fil M ALFREY Fo

HA AT N, 225 A 8. 76 2012 4 UE S0, M3
REFRE) Fo {HAX B3 AFEREAN T 8.3% (P <0.05),

2.3.2 mR&A MR 6 WA, ESRT BRI
W M1 AR Fn (58 35 & T F1LB1 b
B, I M1 AL BRE F1LOBI AEFE 0425 17.0%
H124.0% ,HESRIA S A =5 22.0% F1 27.1% . FEIT
TR, M1 AR B AE P34 1 Fm 642 F1.B1 T2 5%,
{H7E 2011 4E M1 ACFRAY Fm (HAL F1.B1 A0 F53 5138
5 19.2% (P <0.05) .34.8% (P <0.05), JF4E 1
1 KAREER , M2 SRR 5 3 RN S T 4F - 34 1
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Fm HR% T F2.B2 b B, 3515 W48 F2 B2 Ab3g
R 22.0% \27.0% , HER IR F2 B2 AbHE 435
P& 20.4% 25.5% s TEFF AL M2 Ab B G 4712 1)
Fm {H% B2 A0 FEHIN 27.1% (P <0.05), 5 F2 02
o WEATAIFAEHIIINE 1 KACFE R , M3 b H7E 3k T
WIWGAESF2I 8 Fm {H% F3 B3 A FEA> HI3R 25 16.4%

(P<0.05)128.0% (P <0.05), {EJF4£ %% B3 4b
FREE T 25.5% (P < 0.05) , 7EHE X W14 F3.B3 I M
REFE A 3 T 21.2%.29.2% 1 6.9% (P <
0.05) ,1H 2012 4F M3 AL HEHEIR ) Fm {H5E F3 .M 4k
2L ORI .

x5 ARSEXEEREMKI(Fo) BRI

Table 5 Effect of different treatments to basic fluorescence( Fo) of summer maize

2011 2012 2 4EF-H Average
Tl.ﬁjims P TFIEH HEH T TFIEH T BT TFAEH T
Jointing Flowering Filling Jointing Flowering Filling Jointing Flowering Filling
M1 0.144a 0.129a 0.144b 0.151a 0.155a 0.142¢ 0.147¢ 0.142b 0.144b
F1 0.160a 0.141a 0.147ab 0.160a 0.174a 0.151be 0. 160abe 0.158ab 0.149ab
Bl 0.165a 0.149a 0.154ab 0.171a 0.180a 0.160a 0. 168abe 0.165ab 0.157ab
M2 0.154a 0.138a 0.144b 0.152a 0.164a 0.146bc 0.153be 0.151b 0.145b
F2 0.190a 0.150a 0.152ab 0.165a 0.180a 0.156a 0.178ab 0.165ab 0.154ab
B2 0.190a 0.154a 0.158a 0.172a 0.181a 0.162a 0.182a 0.168a 0.160a
M3 0.152a 0.133a 0.143b 0.150a 0.150a 0.144¢ 0.151be 0.142b 0.144b
F3 0.160a 0.141a 0.145ab 0.158a 0.166a 0.147be 0.159abe 0.154ab 0.154ab
B3 0.163a 0.145a 0.151ab 0.169a 0.176a 0.157a 0. 166abe 0.160ab 0.145b
M 0.154a 0.141a 0.146ab 0.157a 0.169a 0.146bc 0.150abe 0.155ab 0.146ab
6 AELENEEKFKEIL(Fm) IR
Table 6  Effect of different treatments to maximum fluorescence( Fm) of summer maize
2011 2012 2 4735 Average
Tre%l;jl%nts BT TFAEH) HEHI) HATH JF A TSI AT AL TSR
Jointing Flowering Filling Jointing Flowering Filling Jointing Flowering Filling
M1 0.60ab 0.62ab 0.61ab 0.64ab 0.60abc 0.62a 0.62ab 0.61ab 0.61ab
Fl 0.49¢ 0.52¢ 0.49cd 0.58abed 0.57abe 0.52¢ 0.53cd 0.55abc 0.50cd
Bl 0.46¢d 0.46d 0.48cd 0.55¢d 0.54be 0.50¢ 0.50cd 0.50bc 0.48cd
M2 0.59ab 0.61b 0.59ab 0.63ab 0.62ab 0.6la 0.61ab 0.61ab 0.59ab
F2 0.43d 0.47d 0.47cd 0.57bed 0.56bc 0.52¢ 0.50cd 0.52be 0.49cd
B2 0.42d 0.44d 0.47d 0.54d 0.53¢ 0.49¢ 0.48d 0.48¢c 0.47d
M3 0.62a 0.65a 0.62a 0.66a 0.64a 0.63a 0.64a 0.64a 0.62a
F3 0.48¢ 0.54c 0.50¢ 0.62abc 0.59abe 0.54bc 0.55bc 0.56abc 0.51c
B3 0.46¢d 0.47d 0.48cd 0.55¢d 0.55be 0.51c 0.50cd 0.51be 0.48cd
M 0.55ab 0.60b 0.58b 0.59abed 0.58abc 0.58ab 0.57abc 0.59abc 0.58b
2.3.3 TERE BERTALUA S ERCI O BFLBL SRR 43.8% 1 53.3% , JFAEIE FL

FESFITE S R ETHE | AKALBER , M1 Ab B 4557
¥ PR E T FLOBLACH, 7E3kT7 1 M1 4L B
5 F1.B1 43042 5 27.0% F1 38.2% , FFAE 4% FI.
B1 43 942 5 20. 5% . 38. 2% , HE 3 3 B4R =
30.6%F1 42.4% , 5 M ACFH[E) 2 H AR B %, B3R
W e FE RO JEAEIANE 1 Kb B, M2 Ab 3
B Fo EE2E T F2.B2 Zb B, 7E3R 17 M1 4b

B1 404 31.4% 43.7% ,ERK 43 B4R 32.4%
F140.6% ,5 M ALBRE) 2= T A W2 . FERTAF AL
BE L KAEBR , M3 AR B B AR P [ E R
T F3.B3 A0HE, AP M3 AL SR F3.B3 AbHES)
BT 25.6% F 44.1% , FEFF LRI 4L F3.B3 AL B
Fo (H53 B3R5 22.0% \42.9% , TEHE 1A% F3.B3 il
M AR RS 26.3% ,41.2%H19.1% (P <0.05)
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Table 7  Effect of different treatments to variable fluorescence( Fv) of summer maize
2011 2012 2 Average
Trﬁi%nts AT iR ] SN P TFIEI TS PATIH TFIEM TSI
Jointing Flowering Filling Jointing Flowering Filling Jointing Flowering Filling
Ml 0.46a 0.48a 0.47ab 0.49ab 0.45ab 0.47a 0.47ab 0.47ab 0.47ab
F1 0.33be 0.38b 0.34c 0.42bed 0.40bc 0.37cd 0.37cd 0.39¢d 0.36¢d
Bl 0.29cde 0.31c 0.33¢ 0.38d 0.36bc 0.34cd 0.34de 0.34de 0.33d
M2 0.44a 0.47a 0.45ab 0.48ab 0.45ab 0.46a 0.46ab 0.46ab 0.45ab
F2 0.24de 0.32¢ 0.32¢ 0.40bed 0.38bc 0.36¢d 0.32e 0.35cde 0.34cd
B2 0.23e 0.32¢ 0.31c 0.37d 0.35¢ 0.33d 0.30e 0.32e 0.32d
M3 0.47a 0.51a 0.48a 0.51a 0.49a 0.48a 0.49a 0.50a 0.48a
F3 0.32bed 0.40b 0.36¢ 0.47abc 0.43abc 0.39bc 0.39¢ 0.41be 0.38¢
B3 0.29cde 0.32¢ 0.33¢ 0.38cd 0.38bc 0.35¢d 0.34de 0.35cde 0.34cd
M 0.40ab 0.46a 0.44b 0.43abed 0.42abc 0.44ab 0.42abc 0.44abc 0.44b

2.3.4 PSI #AEW(Fo/Fo)An ik Kb 4k # 3 2k
F(Fo/Fm) W8 LA M, 74T JHAERA A
VSO0 WG AT HE 1 K AL FER R, M1 A R A R AR 2
Fv/Fo (AR5 T F1.B1 AbFE, 16440 & i M1
AEFREE F1 350485 43.5% .36.0% 11 37.1% ,%¢ Bl
34 R 62.8% .65.9% F1 55.9% , % M AL PTG i
FFa5 . (B 2011 450 2012 AE45CTT A0 M1 AL B
Fo/Fo {E% F1 AbHLTCH B 25 550 7E4CTT I JF 7
WA P AL IHE 1 K AL B M2 b B A B AR
S Fo/Fo {H 5.2 5 T F2. B2 4B, 78490 5E it
91 M2 AbPRAES F2 435I 57.4% 40.1% F141.0% ,

B B2 S 4 80.3% (65.4% 1 57.3% , 8¢ M AL PR
JoREES . HTE 2012 4EMFFAEH], M2 b3R5 F2.,
B2 ¥ Fv/Fo (HIZE S AR o LERE AT AT 4 1 45
TE 1 KACHT , M3 Ab PR A E Y Fo/ Fo (HAE 4%
e A 25 5 F F3 B3 AbHE, 4TI M3 b
FHAZ F3.B3 43 B4R 55 31.4% 1 55.5% , I 16 14
F3.B3 Fll M 43545 5 34.7% 68.5% 1 24.2% (P <
0.05) , HEI W% F3 B3 23 9142 55 30.2% 1 52. 7%,
{BAE 2011 4EFI3RTT A 2012 4R A3 0 R AE
M3 4bFRY) F3 #) Fo/Fo (HCH 225,

®8 ARELEXEEKXK PSIEEEME(Fo/ Fo) SN

Table 8  Effect of different treatments to PS]| potential activity( Fv/Fo) of summer maize

. 2011 2012 2 735 Average

R R R SO RN MR WO RN MR

Jointing Flowering Filling Jointing Flowering Filling Jointing Flowering Filling

M1 3.43a 3.83a 3.09ab 3.83a 2.97a 3.33a 3.63a 3.40ab 3.29a
F1 2.09abed 2.71be 2.3led 2.97abed 2.29h 2.48cd 2.53bed 2.50cde 2.40be
Bl 1.92¢d 2.08¢c 2.13de 2.54cd 2.02b 2.09de 2.23cd 2.05e 2. 11ced
M2 2.88ab 3.44ab 3.25ab 3.54ab 2.78ab 3.16a 3.21ab 3. 11abc 3.13a
2 1.27d 2.30¢ 2.12de 2.81bed 2.13b 2.32cde 2.04cd 2.22de 2.22bed
B2 1.20d 1.83¢ 1.95e 2.36d 1.93b 2.03e 1.78d 1.88e 1.99d
M3 3.30ab 3.89a 3.37a 3.82a 3.49a 3.35a 3.56a 3.69a 3.36a
F3 2. 10abed 2.84be 2.43¢ 3.3labc 2.64ab 2.7be 2.71bed 2.74cd 2.58b
B3 1.93c¢d 2.25¢ 2.17cde 2.65bed 2.14b 2.24de 2.29bed 2.19de 2.20bed
M 2.62abc 3.48ab 2.98b 3.29abed 2.47ab 3.01ab 3.00abe 2.97be 2.99a

M2 9 AT LLVE I TERE I 1 K3 T, M1 4
PG PIAE -2 Fo/ Fm AEZESR T 1 JT 16 30 F0 i 2
W% B1 AR5 13.4% (P <0.05) .14.9% ( P
<0.05) 1 13.2% (P < 0.05) , 7E 746 1 FH3E I 30,
M1 AbFR I PRAESESS Fo/ Fm {HEE F1 45142 558.5%

(P<0.05)f110.0% (P <0.05), FEHTTH FFIEH]
FE IR, TEACIE 1 K AL b, M2 b 35 Y 7 4 -
¥) Fo/Fm (5.3 5T F2.B2 4B, ZE 4017 1 M2
REFREE F2 B2 43 AR 17.2% F1 23.0% , T AL I8
F2 B2 4345 10.3% F 15.4% , 3 53 B3R 5
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10.1% F1 15.2% , {HAE 2012 4E (93K T WA AT A6,
M2 AbFRF) Fo/ Fm (H'5 F2 B2 55K 85) 8 E K.
TEHR 0 JFAESHARE SR FE R RO AR A 1 K
SEPET M3 A PR AEF-1 Fo/ Fm (B3 B3 AE3>

S 14.9% (P <0.05)14.7% (P <0.05) 1 11.6%
(P<0.05),% F3 .M 4b ¥ 22 5K 8 2%, [H7E 2011 4F
HIHE S BA, M3 AL BRI Fo/Fm (8 F3 5525
37.0%,

F9 ARLEXMEERRKHEBEERRAE(Fo/Fm) N0

Table 9 Effect of different treatments to maximal PSI[ efficiency( Fv/Fm) of summer maize

. 2011 2012 2 4EF-H Average
T e W JEEM W MR
Jointing Flowering Filling Jointing Flowering Filling Jointing Flowering Filling
M1 0.76a 0.79a 0.76ab 0.76ab 0.74ab 0.77a 0.76a 0.77a 0.77a
F1 0.67ab 0.73abc 0.7lcd 0.72abed 0.70abc 0.71bed 0.70abc 0.71bed 0.70bc
Bl 0.64abc 0.67cd 0.68d 0.69cd 0.66bc 0.67d 0.67bed 0.67cd 0.68¢c
M2 0.74a 0.77ab 0.76abc 0.76abc 0.73abe 0.76ab 0.75a 0.75ab 0.76ab
F2 0.56bc 0.68cd 0.68d 0.71abed 0.68bc 0.70cd 0.64cd 0.68cd 0.69¢
B2 0.54c 0.65d 0.66d 0.68d 0.66¢ 0.67d 0.61d 0.65d 0.66¢
M3 0.76a 0.79a 0.78a 0.77a 0.76a 0.77a 0.77a 0.78a 0.77a
F3 0.67ab 0.74abc 0.71bed 0.75abc 0.71abc 0.73abc 0.71ab 0.73abc 0.72abc
B3 0.64abc 0.69bed 0.71d 0.69bed 0.68bc 0.69d 0.67bed 0.68bed 0.69¢
M 0.72a 0.77abe 0.75abe 0.73abed 0.71abe 0.75abe 0.73ab 0.74abc 0.75ab

2.4 AELEMNBEERFTERTEHHERNE

Vg

S PRARE B EERT LA AR TR T EAL PR A
o EE b 2 R TR AL B A v R A B AT AR
H 3 10 ATLAE L FERERTHE 1 /KB BES , M1 23y
AR F1.B1 AL EORLE RGN 1.53 ¢.2.13 ¢,
Hor 2012 4, M1 ARBE ) R EEAS M AR B IE 20005
go TETFAEIAME 1 K ALBET, M2 Ab B Y /i ok 5 4
F2B2 2R A8 E, B M A 1.07 g(P <
0.05), TEREHT A ACIAIVE 1 JKAEFET, M3 Ab 3
BT R B4 F3.B3 A1 M 40 B3 1.79 ¢(P <
0.05).1.87 g( P <0.05)%10.58 g,{H 2012 4F, M3 4k
PR AR E R F3 AL P22 AN B35 . BRIF AL 1

R10 FELEMEERTEMREERN~E

TRACERT, M2 Ah B ) B B0 B2 Ak 3 A 3
35.1K0(P <0.05)8h, B Al AL 31 TC T Sk 1) 25 5

AR T 9 P AL ) R AT SA R R A T T L
TE N0 2 45 T AP AR R HE 7K ) Ab BRI 7 AS R 72 P 4
o TERERTHE 1 KA FER , M1 Ab B0 K77 7= 1 %
F1.B1 FI M 435428 4.9% .8.5% (P < 0.05) Al
2.2% . TEFFAEIINE 1 K AEFET , M2 Ab B ) FF kL™
T F2.B2 FI M 43425 6.0% (P < 0.05) .8.3%
(P<0.05)F11.3% ,{HFE 2012 4F M2 Kb FRER F2 /Y
KPR i 25 AR R B B E K o FERERT AT AE 144
VE 1 KALFETR, M3 b KT R B F3 B3 T M
SRR W4 7.0% (P <0.05) . 11.2% (P <0.05)
7.2%(P<0.05),

SEAL

Table 10 Effect of different treatments to yield and yield component factors of summer maize

2011 2012 2 4R34 Average
BE g mREg SVCR O BRI mREg SWCR O BEN aREy SRR
Treatments Kernels Hundred-kernels Yield Kernels Hundred-kernels Yield Kernels Hundred-kernels Yield
per ear wight /(kg*hm~2) per ear wight /(kg*hm~2) per ear wight /(kg*hm~2)
M1 541.1ab 28.87a 10417.97b 550.0a 36.09abc 13237.85ab 545 .6ab 32.45a 11827.91b
F1 551.3ab 27.02bc 9936.39bcd 543.8a 34.83d 12619.95bcd 547 .5ab 30.92be 11278.17bcde
B1 545.8ab 26.20c 9539.15¢d 533.8a 34.45d 12264 .31cd 539.8ab 30.32¢ 10901.73e
M2 573.2a 27.06b 10344 .92bc 550.3a 35.67bc 13090.51abc 561.7a 31.36b 11717.72bc
F2 542 .6ab 26.47bc 9579.07cd 535.4a 35.11ed 12538.90bed 539.0ab 30.79bc 11058.99de
B2 531.4b 26.71bc 9470.37d 521.7a 34.95¢d 12159.34d 526.6b 30.83be 10814.86e
M3 573.6ab 29.06a 11116.73a 555.0a 36.97a 13683.07a 564.3a 33.0la 12399.90a
F3 586.3ab 26.00bc 10170. 34bed 535.2a 36.43ab 13005 .36bc 560.7a 31.22b 11587.85bed
B3 545 . 1ab 26.98hc 9809.42bced 530.4a 35.30bed 12487 .51bed 537.8ab 31.14 be 11148.47cde
M 531.6b 28.73a 10179.. 64bed 537.7a 36. 14abe 12959.23bed 534.7ab 32.43a 11569 .43bed
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