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Effect of Pre-sowing Irrigation Advancement of Winter Wheat on
Photosynthesis and Yield of Summer Maize at Later Growth Stage
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Abstract; In order to clarify the characteristics of photosynthesis and yield responses of summer maize to
pre-sowing irrigation advancement for winter wheat, a single factor experiment of irrigation times ( Sep.
30", Sep. 25", Sep. 20" written as 19.30, 19.25, 19.20) was conducted during 2011—2012 and no
irrigation advancement treatment was taken as control (CK). The results indicated that the diurnal
variation of net photosynthesis (P, ) in ear leaf of maize was different among the four treatments, CK
showed a single peak curve, while the other three treatments showed bimodality. As to the averages of the
diurnal variation of P, of each treatment, 19. 20 and 19. 25 were higher than others and the change of leaf
source capacity (Ly.) of the total three near ear leaves appeared a similar pattern, i.e., 19.20 and
9. 25 showed higher values. The changing of sugar content in maize stem, however, was different from
that of the photosynthesis characteristics; the stem sugar content of CK was higher than those of other
treatments. Grain filling was also influenced by different irrigation treatments. The 19.20 and 19.25
treatments showed larger maximum filling rates, longer active grain filling periods, and higher grain
weights and grain yield. Different irrigation times had effect on the dry matter distribution as well. The

amount of accumulated dry matter after anthesis of different treatments showed a trend as 19. 25 > 19. 20 >
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19. 30 = CK, which demonstrated that the pre-sowing irrigation advancement of winter wheat was able to

improve the population photosynthetic performance, promote dry matter translocation from vegetative

organs to grains after anthesis, and finally increase the grain yield of maize in Hebei Plain. The best

period for irrigation advancement in this experiment was from Sep. 20" to Sep. 25".
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JIEHG 7K XS K77 B AR o L R 2 K
GRS W TSI 3 G A T O i
6200 kg/hm’ /K F FHELZEE o KX 3T KR
U ARG S T KR SR P, 2 2 R
PR I B R BN A R R AR A K s
AR, DR ROTIK AR B 5 W /0N 22 2 17 3 9 % &
KIGE G R 5 7 B R o AR SCHE i 4R R
Xf/NFZ o3 ST 0, B AN [R) K 3 25 AR B K
FEM € REOF R A REROL B R 5 7 BB R, /-
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1 #R57FE

1.1 EXFER

HH [A] 356 T 2011 4E 1 2012 4F F oK A K 2= AE ]
At AR 27 B A 5 K AR ML 3R 50 3 HE AT o %
TG e p SRR R A N - K AR
PR, JCFE I 188 d 4R H RS %l 2 509. 4 h,
AR K i ZE R a4 5 R 12.8°C (510 mm
1785 mm, iz X2 [ 46 Jr 2F T B0l 24 ™ X
ML RVRRAE . (30 FH#F)Z (0 ~20 em) L 5EAE T 0 .
AL & 12,26 g/kg, 2R BT I 1. 24 ¢/kg,
AR IR L 84.98 mg/kg, B AL WE TR L
18. 80 mg/kg, MR H i & L 80. 90 mg/kg, &/NF |
BRI G 5 FF 4 8 0B iR 8 . 2011 471 2012
FEEKREFHHNIZHERILE L,

1 HBEFEEFEREBEHANSKESR

Tab.1 Accumulate temperature, hours of sunshine, effective radiation and wind speed during summer maize growing period

A R A B B
I H Ay & Fh— M 22— 09-16— 09-21— 09-26— 10-01— 10-06— 09-21—
2EEH
22 09 —15 09 —20 09 —25 09 -30 10 - 05 IVE/R W3k
2011 14 190.9 5570.5 1592.6 2410.7 1592.7 1723.2 3380.5 9107.1 30 461. 1
2ol B kJ- -2
AR/ (Km0 2012 24723.9 11457.2 2456.4 1771.2 2320.8 2272.2 3272.1 9636.3 48 273.8
2011 428.3 193.5 24.5 50. 4 36.7 39.3 76.2 202. 6 848.9
H i %0/h
2012 410.2 193.3 47.4 27.4 49.2 46.1 72.1 194.8 845.7
2011 1721.6 725.5 77. 4 89.8 87.2 74.3 194.9 446.2 2970.7
FRIE/C
o 2012 1414.0 725.8 101.9 108. 4 96. 6 90.2 141. 6 436. 8 2678.5

1.2 igit

WEHIAE B —30m 3 A8 ™ K & B A
958 S & 335 IR B 20,2011 AEFE A A ok 22 ] ik
RWsrHIh 6 H 16 H.8 H 14 HA 10 H 17 H;

20124E6 H 17 H.8 H 16 HF 10 A 13 H, /K
SRREFEYE 9 H 20 A (19.20) .9 A 25 H (19.25) .
9 J 30 H(19.30) #EKFAHEK(CK)4 b3, &
AbFREE KB 45 mm, /DX 40 m* (5 m x8 m),
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3WHE BT HES o 3 A K R OF S A K
HANE(N P,0, K, 0 [t & 73 53 5l h 15% \15% |
15% )450 kg/hm’ , & Ff 5 58 52 3k K (75 mm) , K 1
W13 PR3 (N Ji 5 43 4 46% ) 375 kg/hm” . 2t N
P,0, . K,0 /435K 236.3 67.5.67.5 kg/hm’,

1.3 WEMB5FHE
1.3.1 MREEGER(P,) ME

AR IF S, SR 25 E CID A &l A7 1y € -
340 B 85 5O 4 E R S5, I 10 d X HE 3 (Y
P EATINGE B UCHE Q2 HE A BRI, B0 20 1 3%
e E 3K
1.3.2 R (L) 5

He 3 M CO, Al Ak ) BB (mol /m”) 15
;T:t[ll:j:l

Ly = i(PnHS)i (1>

P,—yo G R ——E A
H——00) 5 1] B K %51 ' BRI £k
S——— B A 1T AR A Ml b AN [R) A7 i T AR
1.3.3 ZXFFbior el

FH MQK —80S U5 #5 X 47 64X, k7 A 2L 24 40
FEASREFRE S B, 02 B OKZEFFRR T 10 4 & i, o)
HOFHIME .
1.3.4  FPRiE R o AL

TR E R 22 W5 K — 80 W — KB H .
AREEMHEE MR IC. B EREHE, B S5 d
HRUAObR T 1 il bk SR A, T gk, B R R R

X

100 K7, W0 T Wit , A 3 K. LAHUW G RECH H
(1)
1.3.5 FYm5/=aile

Z: BOSCHR [ 3 ] #4700 S5
1.3.6 ZFFh 5™

WK FTAE 3 A B K b A R /) DX B L 3 252 X
40 A RERIEATH D00 BETE MR . RO RN X
BT S 2
1.4 HiERERZ

K Excel F1 SPSS K 4 #E 47 %5 4 4k B 1 58 11
a i

2 ERE5HMH

2.1 AEADPEBHTEEKRREHETH
2.1.1  E EOK 5 # ot i FUE £ (LAT) 55 8847 i o
2R (SPAD) 24k

M2 a0, EokE I 19.20 5 19.25 4b 3
LAL & F 19.30 5 CK 4b ¥, Bl & #F 72 1 K,
19.20.19.25 5 19. 30 4b B LAT 25 {5 4k 35 i) 6] b2
DL CK &b 3 A% K o i 3k 99 48 B ] L 352, 4B 5 958
A FRE] 2011 4F LAL & F 2012 4F, H R 2 4
Fi 34 LA 2012 4F % . B AL A SPAD 1 2 fb 5
LAT S L AH AL, 2B & J5 138 457 it SPAD 4b 2 &) L)
19.25 f @ o M o Bl B JE R SPAD T R 1
Ph CK g, Wi 3K 109 4b B ) SPAD F LK 19. 25 =
19.20 >19.30 > CK, 4F [ [A] %5, Wi 4k 0 SPAD
PLh2012 8 .

G

F2 HEKLEFEEEX LAI 5EE M SPAD TR
Tab.2 LAI and SPAD of ear leaf under different irrigation treatments
LAI SPAD
i JGEL 2011 4F 2012 4¢ 2011 4F 2012 4¢

09-30 10-05 10-17 09-30 10-06 10-12 09-30 10-05 10-17 09-30 10-06 10-12

CK 3.77° 3.34° 1.84" 4.21° 3.01° 1.74° 54.90* 52.40" 48.21" 54.15* 50.90" 50.70"

. 19. 20 3.95° 3.70° 1.76" 4.22° 3.14* 2.72% 52,67 54.77° 51.22% 55.42° 53.96° 51.81°
Hap 958 19.25 3.91° 3.70° 2.67% 4.12° 3.23* 2.36%  57.22% 55.79° 52.85% 54.63" 53.18° 51.72°
19. 30 3.89° 3.77% 2.10" 4.22° 3.09*" 2.16*  51.01" 53.73* 48.33* 52.89° 53.09° 5I.34°
CK 3.33% 2.45% 0.98¢ 3.92* 3.39* 2.79° 49.73%  46.12°  27.90° 56.72" 50.65° 49.14°
19. 20 3.01° 2.82° 1.73" 4.18° 3.51° 3.10° 53.40" 49.21" 46.52* 56.31" 52.69" 51.23*°
Jo% 335 19.25 3.66" 2.75% 2.40° 3.62° 3.42° 2.87"™  52.80" 46.69" 46.21" 57.65" 50.33" 49.99°
19. 30 3.33% 2.15° 1. 40" 3.42° 3.28° 2.87%"  50.30° 44.40° 43.80° 51.97° 50.23° 49.97°
CK 3.58" 2.74% 1.61° 3.05*" 2.72*% 2.16%  53.11°  45.31°  41.63° 55.60° 50.41° 49.86°

o 19. 20 3.83" 2.98* 2.42° 3.40*" 2.76% 2.22%%  52.33%  49.72%  44.12° 54.07° 53.17° 52.41
20 19. 25 3.27° 2.72% 1.02¢ 2.92° 2.88" 2.46" 54.12%  50.21" 49.40" 56.44" 54.48" 53.54°
19.30 3.58" 2.38" 1.02¢ 3.01*" 2.63" 1.78" 50.40"  46.12°  44.12%  49.24> 53.08" 49.73°

T B G A RN T8 R [F] AR Rk 53 20 B2 B E p <0..05 K B2 R . TR

2.1.2 AFDKG A P REAL P, H 2
3 AT 00,2011 4R 10 A 2 H s gt P,

H A Ak 5 4F gl 26 45 2 FP 2 B0, 19. 25 .19. 20 .19. 30
S 3 b B R AR SRS Y Bl 2R 0 PR E
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10:00 , b R[] AE I g 27.7 ~33. 1 pmol/ (m”+s) ;R
VKB CK Ay Al gl Y%« X006 " il 28, 8 06 S B 7
1100, H U5 25 5 g 24. 1 ~28.0 wmol/(m”-s) , K

N

g B fE 13: 00, MU fH L BE O 16.0 ~

*x3

19. 6 pmol/(m’-s) ,

RIS 3, B4 19.20 .19. 25 5 19.30 4b
P, T CK, NP RIUANEAAE [ A 6] b 2
P, HASMEBE R R 19. 25 >19.20 >19.30 > CK,

Koy SEIEX A P, HENXEF0T (2011 - 10 - 02)

Tab.3 Diurnal variation of net photosynthetic rate (P,) of summer maize ear leaf under different irrigation treatments

pmol/ (m*+s)

) 7 B i)
i Rl JGEL A
07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00  17:00
15. 4 + 18.1 = 23.4 + 23.5 % 24.1 15. 4 + 16.0 = 13.9 = 11.9 = 4.9 + 2.3+
CK 15.4
0.1 0.2° 0.1° 0.4 0.2 0.4 0.5" 0.5 0.3" 0.5° 0.2"
17.3 + 20.4 + 27.0 = 30.2 = 24.2 + 23.6 + 19.8 = 16.1 = 10.7 = 4.7 + 4.2 +
19. 20 18.1
9958 0.4° 0.8° 0.3 1.3% 0.4° 0.4° 0.7° 0.6° 0.3" 0.2" 0.2°
18.4+ 20.7+ 28.6+ 33.1x 19.7+ 19.6+ 18.6=% 163+ 152+ 57 2.6=
19. 25 17.8
0.2° 0.2° 0.2° 0.4° 0.4 0.7° 0.8" 0.3" 0.7" 0.4 0.3"
17.9+ 18.2+ 248+ 28.0x 22.8x 18.6% 16,5+ 107+ 9.9+ 4.8 3.5z
19. 30 16.0
0.3" 0.2° 0.3" 0.5" 0.2° 0.7" 0.8" 0.5" 0.6" 0.6" 0.4
5.1+ 15.4 + 24.2 + 26.7 + 28.0 = 18.6 + 19.4 + 15.4 = 10.3 = 2.6 0.9 +
CK 15.1
0.4" 0.9" 1.1° 0.3° 1.0 0.4" 0.4° 0.4 0.4 0.3" 0.4°
7.4 + 19.8 = 24.9 x 30.2 = 26.1 + 23.3 + 21.6 = 17.6 = 10.5 = 3.1+ 2.9 %
19. 20 17.0
A 335 0.2° 0.3° 0.2° 0.1* 0.4° 0.1 0.2° 0.3° 0.3 0.1 0.2°
6.3+ 18.6+ 24.2% 331z 27.1+ 245+ 21.1+ 18.1x 8.6x 4.0x 2.0=
19.25 17.1
0.2 0.4° 0.2° 0.1° 0.5° 0.2° 0.2° 0.3® 0.3" 0.1° 0.2°
5.9+  17.4% 25.1% 29.5% 26.4x 21.3% 19.4x 1582% 12.4x 4.5% 1.5+
19. 30 16.3
0.5" 0.7% 0.4* 0.7% 1.0° 0.8 0.4* 0. 4" 0.4 0.3* 0.2"
6.9 + 18.2 = 19.1 = 24.2 + 25.4 + 19.1 = 19.6 + 16.4 = 14.2 = 8.3+ 0.6 +
CK 15.6
0.3° 0.7° 0.1° 0.6" 0.4" 0.1 0.4° 0.4° 0.3" 0.1° 0.5
19.9 + 18.6 = 22.5 % 27.7 27.0 = 23.6 + 20.9 + 17.9 = 16.8 = 6.5+ 5.4«
19. 20 18.8
W% 20 0.1° 0.1° 0.2° 0.1 0.4% 0.2° 0.4° 0.2° 0.1° 0.4* 0.3*
151+ 19.6+ 22.6+ 30.3+ 28.6x% 19.6+ 19.0x 17.8+ 10.4x 3.9 3.0z
19.25 17.3
0.3" 0.2° 0.1° 0.3° 0.4° 0.2 0.4° 0.2% 0.2 0.1° 0.3
13.8+ 18.2% 237+ 29.2+ 24.8x% 18.1x 16,6 147+ 12.3x 59x 51=
19. 30 16.6
0.3" 0.3" 0.3" 1.3® 0.6" 0.7" 0.5" 0.7" 0.3 0.3 0.3

2.2 AEKRSEHTEERXEYREHE
2.2.1 ARG AT EAKZEFE 3 T 7 B Ak
A= B G T K ZE AT O3 BT 03 HiOk B E] L A
CK Zh P& F 19.20 .19. 25 5 19. 30 4bPH(F 4) . /K
3 Ab BB WSORIIRE 23 BT i e S CK 22 Sl
AEPRIE S LR B 2011 42 09 H 20 H B3k,
WE 53 B 3 A 5 g i &84k, L 9 30 H Y
10 A 5 H# ;2012 4ENATE, 5 9 H 30 HAHLE,
10 J3 6 H W43 57 43 B0us A AR (B3R 9 SCA o
T o 2 ORI ZEFRE O3 B o B iR 3. 12% ~
9.30% , CK.19.20 .19.25 55 19. 30 b F 4 43 i & 43
Bk 7.03% .5.88% .5.81% .5.66% ( [a] ik #3
IME ) o AR B 8] [A] Ak BEOAR W] A 22 OR TR R
335 WK B 25 AT RE 23 o 03 LA 2012 AR R, TR
B 20 22 5O AR AR o BER  ZEFFBE 43 5 i 4 4k

AL S A B G, 5 Y R S R KR
{90 B it R R M A 4 VAR O
2.2.2 ARG ZMETEE R TR B4
MR 5 AL, k22 8 SR 4 IR 6 4 B X
FPRL BT St 52 WA /D, A 3 I 35 55 4% B IR Ak Wk 22 i
1B B R AR N 11.98% ~22.22% , 75 5% 4 B k22 1
6] £k 4 %k K kL DT BR R A2 WE Y 14.41% ~29.77%
B IR 22 [F Ak W ) R RL Y I8 B R I8 R
DUk R Ab F A B — Bk CK > 19.30 > 19.20 >
19.25, FppifitiE EE R A 25 E RS ERAY
AL, i 22 5 [ Ak 4y [] Ak 5t X F R 5T 4k 1Y) BT ik 2%
ik 70.23% ~ 85.60% , 5t 22 i [7] £k 9 X K bL
Jo R 1 TR SR AR B, 22 S5 T 5 [R] A R R R T
I DT R R L 22 5 AR R S A B JE] 35 3 BN
19.25 >19.20 >19.30 > CK,
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Tab.4 Dynamic change of sugar concentration in stem of summer maize under different irrigation treatments %
2011 4 2012 4E
i i gL
09 —20 09 —25 09 —30 10 - 05 10-17 09 —30 10— 06 10-12
CK 3.33% 4.72° 8. 08" 3.82° 8. 12° 3.52° 2.85° 6.03"
19.20 3.11° 4.22° 6.74°¢ 6.72" 5.28¢ 2.21° 2.77° 4.95>
IB$ 958 I I I I L
19. 25 3.53" 4.37° 7.68" 7.47% 6.08° 2.11° 2.28" 5.01"
19. 30 3.94¢ 4. 65" 7.86" 7.88%" 6.96" 2.31" 2.55% 5.01"
CK 5.28 6. 94" 8.28" 9.28" 7.72¢ 5.61° 3.00° 9.52°
19.20 5.12° 6.10" 7.95° 9.22° 5.20" 4.90" 2.75% 9.30°
S5 E 335 . | | 1
19. 25 5.41° 6.31" 7.93° 8. 24" 6.32" 5.51° 2.44" 9.02°
19. 30 5.32° 6. 54" 8.01° 6.92° 4.76° 5.10" 2.34" 9.01°
CK 3.21% 5.82° 7.17° 6. 14° 5.62° 3.90° 3.14° 5.20°
19.20 3,13 4.98" 5.27° 5.64" 5. 44" 2.21" 2.25" 5.13°
I§$ 20 I I I I } L 8
19.25 3.41° 5.40" 6.57" 5.72" 3. 48" 3.20 2.41° 4.98°
19. 30 3.20% 5.41° 6.89* 5.90% 3. 12° 3.24° 2.41° 5.09°
R5 ANEKDGEXTYEES GG (2012 £)
Tab.S5 Effects of different irrigation treatments on dry matter translocation of summer maize from
vegetative organs to grain (2012)
. - Ei BRI ZE  ERBERAMY  w2uEaeys R 2GR EmA 22 )5 R R
Ll Y - s =1 e = - P A== bl 2
B8/ (kgrhm %) AFGE R/ % MRREMTTECR/ % FPRiR/ (kg-hm ~?)  FERLR R A TTENR /%
CK 1 890. 53 +26. 53" 15.03 =0.31° 20.05 £0.19* 7 540. 47 +98. 43" 79.95 0. 47"
$106 958 19. 20 1549. 62 +18.49" 12.45 £0.19" 15.41 0. 18" 8 503. 88 =86. 74" 84.59 +0. 86"
19. 25 1471.90 +27.53" 11.98 0. 18" 14.40 0. 14" 8752.10 +109. 38" 85.60 +0. 69"
19.30 1786.67 +31.41° 14.18 0. 14° 18.52 0. 23 7 858. 83 +88. 62" 81.48 +1.08"
CK 2243.61 +38.73° 17. 61 £0.24° 23.00 0. 34° 7512.39 +73.62" 77.00 £0. 73"
s 335 19. 20 1915.93 £22. 46™ 15.20 £0. 13" 18.54 +0.28" 8418.57 +89. 65" 81.46 +0.36"
19. 25 1666.17 +18.73" 13.15 £0.27° 16.47 £0.22" 8 447.33 +85.47° 83.53 +0.47"
19. 30 1945.02 £22.53* 15.29 +0. 31" 20. 16 +0.30° 7702.98 +74.03" 79. 84 +0. 88"
CK 3007. 11 +38. 46° 22.22 +0. 54° 29.77 +0.31° 7093.39 +100.37" 70.23 £0. 84"
. 19.20 2651.49 +29. 63" 19.87 +0.37" 25.15 +0.26" 7889.51 +116.52* 74.85 +0.91*
R 20
19. 25 2387.58 +18.95° 18.05 0. 15° 22.38 £0.24" 8278.42 +134. 68" 77.62 0. 68°
19. 30 2822.80 +29. 67" 21.37 £0.42° 28.45 £0.29° 7100. 49 +107. 76" 71.55 £0. 78"
2.3 AEAKSUHEBEEEEREIMN L JEHK 2012 4F R BT o s T 2011 4R 5 R 5T AH AL,

b

2.3.1 ARG FMATHE 3 M L 5tk

6 0] L, 19.20.19.25 5 19. 30 AbHifE 3 nf
2EREW Lem T CK, 5247 WAL, 23 i ph
B (09 —20—WHR ) Ly, 52 7K A0 BS54k 2 (]
PL19.25 5 19.20 %, Hivk ol 19.30, DL CK /)
(2011 4F A5 958 fi) CK AbBEBR AL ) o 4F By la] Hb 45,
3 M2 F WS B(9 A 20 H—I0R) 1 L &b
2 RN WA B AAYE . AR E 3 ek
B Lo PR AS 0E N 7.71 ~ 9. 61 mol/m’, By B
(9 H 20 H—H3k) 9 Ly, Ak B8] 22 05 4 0.85 ~
1.39 mol/m*, 5 H # 3 M & Ly 9 9.43% ~
13.96% .

BE KA KL R A E o 31.22 ~38.11 g, 4b B
[B) e E R T LA 19. 20 .19, 25 #5¢&, 4F B A] L4

Qb 3R RL P 4 A 19. 20 .19, 25 458 i, 4F % ] 2012
AEFPRL T 2011 4F . AT AR B ] 25 B8R
AN AL B R 25 R, A S R BT LL 19,20 .19, 25 A%
1o A AR A B ]S AR R BN BB A, 4 B[] 2012
EWOR R BE T 2011 4
2.3.2  R[EIZK AT 450 A RLHE J AR AR

B 7 AT UL, WOk S A R BT R S IR 31,98 ~
35.49 ¢, BB (9 A 20 H—UWeak 0)) HESK & 4. 11 ~
7.45 g, EERR R 12.83% ~20.99% (£ 7), Ab
BHEIA] L, B BV IR A ST o L34 ) 19. 20 .19, 25
B, BAARCKE 2011 AER BOE SR RN 19. 25 >
19.20 > CK > 19. 30, Jif /5 Et i 0 & 19. 25 > 19. 20 >
19. 30 > CK ;2012 45 b 5[] g A7 AN [m] , B BOHE 2% 2 K
S o B A Ak 38 ) 22 B0 — 3k 19.20 > 19.25 > 19.30 >
CK, LiR¥8FRABrla] 42,2012 455 T 2011 45,
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Tab.6 Photosynthetic performance in three-ear-leaves and yield components of summer maize under different treatments
BE 3 0 L./ (mol-m~2) BT hE /g AFRieE/ (kg-hm~2) A¥ e/ (kg-hm %) 3k e %
A PLg: 2011 4 2012 4
. 2011 4F 20124 2011 4 20124F 2011 4F 2012 4F 2011 4F 2012 4F
A P A P
CK 8.80" 1.06" 9.01" 0.85" 31.22% 33.92® 9789.6" 9431.0° 22118.1° 20119.4% 0.443" 0.469°
s 19.20  9.29°  1.25" 9.61° 1.29" 31.86" 34.62° 10024.1" 10053.5° 23262.7" 20952.2" 0.431" 0.480"
5 2 958
19.25  9.17*"  1.24"™ 9.27"  1.39* 32.48" 34.35" 99258 10224.0° 23193.4" 21038.6" 0.428" 0.486"
19.30  9.40°  1.31°  9.42% 1.12" 31.81% 34.22" 9629.8" 9645.5" 22153.8" 20462.6" 0.435" 0.471°
CK 8.65° 1.02° 7.81" 0.88" 32.11" 36.98" 8756.2" 9756.0° 19678.1" 20250.7" 0.445" 0.482°
i 19.20  8.74"  1.13* 8. 11*  1.13%  34.52" 37.60™ 9320.1" 10334.5* 20531.3" 21023.8" 0.454" 0.492°
* 335
19.25  9.18"  1.24* 7.89"  1.09* 33.63"™ 38.11° 9545.7° 10113.5° 21425.3" 21120.5" 0.446" 0.479°
19.30  8.89" 1.12* 7.71" 0.93"™ 33.54% 36.28" 8999.5" 9648.0° 19975.5" 20422.3* 0.451° 0.472°
CK 9.06" 0.91" 8.70" 1.00" 32.11" 33.72" 9849.6" 10100.5* 20735.4" 20624.1* 0.475" 0.490"
M 19.20  9.50" 1.13"™ 9.11*  1.26% 32.37" 35.49" 10254.2" 10541.0° 22098.3" 21232.2" 0.464" 0.496"
W20
19.25  9.33%"  1.22° 9,10  1.23% 32.89" 34.17* 10229.9" 10666.0° 21830.6* 21509.1" 0.469" 0.496"
19.30  9.60° 1.01* 8.38° 1.17" 31.98° 33.88" 9835.8° 9923.3" 20955.7% 20693.8" 0.469" 0.480°
A g 3 A F AR AL P Oy 09 — 20— ISR By Bob 3 i i I 5
RT AEKDEHETEE 20 ERISFE
Tab.7 Effects of different irrigation treatments on characteristic parameters of grain-filling and

yield components of summer maize

[ W,/ v/ 9 A 20 B 9 H 20 H—Uk
by g L R A 7 R F (g (de100 ™ F: (+(100  (g(d-100 Ford FRE WK B
B B ) k)T Fim/g /g m/g Bl/%

CK W,=32.45/(1+51.95¢7%"") 0.992  1.131 26.77 17.85 18.737 0.519 27.99 32.11 4.12  12.83

19.20 W, =32.70/(1 +45.48¢7"") 0.992  1.159 26.92 19.36 18.881 0. 546 27.96 32.37  4.41 13. 62

2ot 19.25 W, =33.30/(1 +48.16e " ""%) 0.997 1.197 28.53 19.39 19.228 0.526 27.04 32.89 5.85 17.79
19.30 W, =32.45/(1 +44.58¢°"5%) 0,992  1.104 27.92 18.58 18.736 0.521 27.87 31.98  4.11 12. 85

CK W,=34.34/(1+59.81e %) 0.996 1.326 26.48 16.76 19.826 0. 563 27.78 33.72  5.94  17.62

19.20 W, =36.00/(1+65.22¢7"""") 0.997 1.414 26.59 17.05 20.782 0.568 28.04 35.49 7.45  20.99

2012 19.25 W, =34.77/(1 +58.17¢ ") 0.998  1.351 26.53 17.20 20.077 0.577 27.89 34.17 6.28  18.38
19.30 W, =34.44/(1+61.94e"%"7") 0.996 1.331 26.30 16.79 19.886 0.561 27.73 33.88 6.15  18.15

TG RS H A s AR ARG T, T RE SR AR B HG W, DRI T W S5 B R A 5 F R R 3505 BR AT 5 V- SR ARG ¢

A 3R] B A R B, i A VHE SR R PR R
JoT e R R M ST S R DL 19,20 .19, 25 b B
B, WE SRS BRI AL LA 19. 20 ,19. 25 AhFRER K, AR
B ) BE 5, o KT o 238 B FORE T 4k DA 2012 4R 3%
1R o HE J A 3 B ] D) 2012 AR AR R0 BR R
B L) 2012 4R K,

3 itig
3.1 BEREAHUEITRE KD K641

HEXKAFTAEM P, HAL ] 19.20 . 19.25 5
19. 30 % S /K 43 AL BN Ll 2R R T LAY CK
ARy L0 i 2R A8 B B T O R A A5 1Y IE
Fo BLEEIE 5 XA B AR T A AR, R IR b
A — 4 H A, CK B 2 ] B 4 5 56 2 I3
KT A0 W7 B B 19.20 . 19.25 4b FE Y 6 & R, 5
19.30 A FEAR 3T . BEIA TR0, 5 ORX Ok

A 5 5 1 ) 2RO T OE KR [ i s 3
B ARBESE 2500 T 9 H 30 H &2 KX £ R HAHE W
WA A R

19.20 5 19.25 4b ¥ P, H 48L& F CK 5 19. 30
IR HME ) o 2 EBr B (9 J] 30 H—Hitgk ) LAT
5 SPAD a1 484k, 19.25 .19.20 4-F [ LAI 5
SPAD {5 F CK.19.30 &b ¥, Ly AJ1E R £ K B Ak
RIS LW AR . AR A T L2 4R
PHMEFE 3 L. L 19.20.19. 25 # 5. 19.20.19. 25
519.30 FEA M B (9 H 20 H—UWak ) L. 43 0 Lt
CK B H 25.70% .29.55% ,16.43% (SEH1{H) . LA
EEER S A EERR BT, 5 19,30 CK AL #AH
19.20.19. 25 4b 3 5 BB 3 2 £ OK J5 X K 4 19
KU AT B RO B A R i
3.2 BOoBRUMHNREEBSHIERRENXR

FOKZEFFZOCE Y A B ) 2R A
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i o[ AE AL B ] A, 25 AT 2 5 i L CK Ak B o
B, L1920 5 19,25 AbBRARAG. 1 B % By BOE
HE K B I 0 B 20 15 25 FF o B A o 1) S R P B
iz AEBRI L, 9 A 30 H—10 A 6 H 273
WL LL 2011 AR50 , A K 236 10 A B e B i A 2%
SRR o 2B HE AT g e 6 R TR R TR
SR ER AL AR A Y BE(9 H 26 H—
10 A 6 H) M4 4 4 i 2012 4F (4 593.0 kl/m”) 5
F 2011 4F(3315.9 kJ/m”) ,2011 4FZEFF B/ & &
T 2012 4F ARG R Sk IS - A
B, 4R T 28T A Kl R (24 ~ 28°C) I
X 5332 i RE S AN R AR AR AR ST 2011
B (9 H 26 H—10 H 6 H) H & ¥
(16. 15°C )i T 2012 4E (18.68°C ) , & 2011 FiZ K
BEEATHEZ & 008 T 2012 4R 19 9 — AN R . [ b
o 7 Ak TR A I 25 AT 8% 2 75 i 2012 4E 41 T 2011
AE T AR 2011 AR ISR IR 43 R 09 SRR AT RE
52011 4£ 10 A 9 H %4 59 mm FEFT A X, KR 2
w TR AT A KRR T ZEAT R A R A AR
KA R T4 53 tht ZEFF ) RS b g s

B K TR R S R R T I B 8
P IIRER R e RUE R W8 JER TR RIS ) 3
L 19.20 5 19.25 &b FH A (SR K ) o Ak BEE] L
#,19.20.19. 25 5 19.30 % 4b ¥ H R & 4 3
CK & 3.23% .2.81% ,0.91% (318 ) ; 4 br [E]
FLAE, 2012 4F 4% b B AL AL L 2011 4 7.29% ~
9.21% (CEX{H) o AT WL, 55 7K 23 &b BEAR LL , 4F 50 %)
R TR S TR BE— T & B, 2011 4F
2012 4£9 H 16 H—10 H 5 HBrBOE R E 255108
16.4,19.9C, ik T ¥ % i 16 B W1 & (22 ~
24°C ) P R 2011 4F [y BT 2 3R R AL T 0
TR (16°C) 1 0.4°C IR 2 5 Bk 2011 4F 47
RFRAR T 2012 4R — A EEEN . W5 A
HIF AR L 4% 128 T 25T 6 M 4332 B B 0 IR A, 5 500
B> B o B M 4 S — B 3 4, IR O IR R
B3 R B TR RER TR R, AR SE 2012 4E 9 A
16 H—10 A 5 H KB H 4R 5 s (8 820. 6 kJ/m’)
BT 2011 4£(7319.2 kJ/mz) , 52011 &AH kL ,2012
A B R IR K R SRR T W B PR R e, I
Zhit 5 o BT AR5
3.3 NERNEREAEXNEEEXRTEBHAN

INEEKRBEFEEF

AP 5 Aok BRIV 5 A S o o il 4 A 22 ) 26 d
(9 A 11 HJg) MBS R 22y 18 d (|
9 H 11 H—9 A28 H) , &R 5 EE &% %

— o ALY K BT TE] BR 19, 30 Ab B AE HE SR TS
BRI 45 5 HEATHE K A6 ,19. 20 55 19. 25 Kb BHES 7 T
FAGERIA N AT o I BRIA N E 1T 1) 19.20 5 19. 25
SO B T RES SR BN TR RL BT o A TR
TR ARBESE 19.20 5 19.25 bR MR F
1) CK 4b BRAF R = B 5 4.97% ~5.32% (F- 1
), A=Y & 1 CK A& 4.50% ~5.32%
CF¥IME) o B CK 4b P %, 19. 20 5 19. 25 4b
B A 4y e RORE R A [R]E 4R L SE S
AW 58 K G5 Ak B[R]k 9 A Ak 52 e A 45 R 19. 20
5 19. 25 RhHRAR Tk 22 J5 4 5[] Ak i R RL
Y DT R R 5 ek 22 J5 R R . AR B ) L ER
2012 AR IR 48 B0 F 2011 4% ORI & 5 7
DL 2012 Ay, M A9 7= i 22 R i o RWDEG Wi
18 1) 25 S0 i LA B [R)RFRL 7 o 25 5 0 T
PO SR, SR II K A Ah BEAE b, N B R
T 35 VR R T R OK R TR LA TR AR R Y S

AL AET AL R A /N - ROk 77 X, N
TR KERATE] 9 H 20—25 H , AlB A4k HH P A= o ik
ZR WK A3 2y K i T, A6 AS 38 I A 1) w8 R 4
BRI KGR 4R T /N R oK
VEBIZERT ], AR KO £ oK AR 7= BT 3 2 10
BRI LR S 3T T IR R R R

4 HWRIE

HEKRFLBARE P, AR N 19.20.19. 25
5519.30 &5 K oy ab R < BT il 2 R T T R
CK b3 hy « wie” 4k, 19.20 5 19.25 kb3 P, H
b+ CK 5 19.30 4b ¥ (F-#4{f ) , LAl 5 SPAD
fEALLA19.20 5 19. 25 AL PRES 5 . bR I8 bR A2 AL X
Lo 77248 73200 ,19. 20 .19. 25 5 19. 30 25 40 FH By Bt
(9 A 20 H—Uc3k) Ly, 73 ) e CK & 25.70%
29.55% \16.43% (VY1) . So6ERMEAR, &
KZEFF B 4 i 43 B DL CK £, 19.20,19.25 5
19. 30 AbFRAAG . AN 7] 9 K ASE 008 X R OKRBE K A —
e ARSI SN E ST NS B CNER ey
TR M HE R B 3 DL 19,20 .19, 25 4b AT =,
HESRE BRI LA 19. 20 .19, 25 Kb #RA . [R] 4[] i el
Ab A B A, R R S ORFORL B L T9. 20
19.25 RhFREE & o T3 A, 7K 43 b B AR X T ) 5 R )
BCA — & 52 Wi, m 22 J5 [5) 46 W) i A\ OFFORE B R B R
19.25>19.20 >19.30 = CK, % b friR, AWF57 & 14
TN R HE K EEET T 9 H 20—25 H , Al 2 £ oK
J5 XK G5 155K, BE UG HEAR G & MERE , IR 1S Ik
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