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Comparison of solar and heat energy utilization and grain production of
spring corn and multiple cropping silage corn in Northern Xinjiang
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(1. Crop Research Institute, Xinjiang Academy of Agricultural and Reclamation Sicience , Shihezi, Xinjiang 832000, China;
2. Key lab of Xinjiang production and construction corps for cereal quality research and genetic improvement , Shihezi, Xinjiang 832000, China)

Abstract: A filed experiment was conducted to compare spring and multiple cropping silage corn regarding grain
yield, dry matter accumulation, utilization of solar, heat resources. The results indicated dry matter accumulation of the
sowing dates on April 28 th, sown June 30 th, sown July 10 th were 15 615, 17 615, 14 671 kg*hm ™2, respectively and
those of fresh matter weight 53 988, 67 251, 68 327 kg-hm ™2, respectively. Growth duration of multiple cropping silage
corn was reduced and photosynthetic active radiation and = 10°C accumulated temperature were lower than spring sow-
ing. Seeding stage, heading stage, filling stage of sown June 30 th fell into the optimum range of temperature. LAlmax
and total photosynthetic potential of sowing dates on April 28 th, sown June 30 th, sown July 10 th reached 5.01, 5.72,
6.36 and 2.45. x 10° m*+d~"*hm~2, 2.84 x 10° m*+d""*hm~2, 3.37 x 10° m*+d~"+hm™?2, respectively. Multiple
cropping silage corn had a higher dry matter accumulation than spring silage maize, because of suitable solar and temper-
ature.

Keywords: Northern Xinjiang; silage corn; spring sowing; multiple sowing; dry matter production; ecological effect
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HIFKRERE VATV ™ &= R 17 615
kg+hm ™2, 3 5 THHE 15 615 kg~ hm >FIE#E 2 4
[ 14 671 kg« hm™2, & 4% 2 # &f & ™ &5 68 327
kg-hm ™20 = F 287 1 A0 67 251 kg hm ™2, 1
TN 53 988 kg hm ™2, TR 3G 77 0714 2 7K &2 Bk
5,28 71.08% , 524 1 W12k 73.81% , 4% 2 M AL
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Table 1  The yield of silage maize and its agronomical traits

TEMRRE i TR ZERT

e i oK n w0 WEER ) S
g ST .{M F JK ¥ fﬂ TR ﬁ%ﬁﬁﬁ T T TE T U YIS
. Stem Spike Spike  Spike  Bare top  100-grain . Water
Sowing . . . ; Ear dry Leaf dry Stem dry Yield
height ~ height  length widthem length weight . . . _,y content
dates /cm /cm /cm /cm /cm / weight weight weight /(kg*hm™) /Y%
b 2] ‘0
& J(kgrhm™2) /(kg-hm™2) /(kghm=2)
4% Spring sowing  250.0  116.0  20.9 5.33 0.75 35.41 5707 4050 5858 53988 71.08
oy )
5 1 ”.H 261.5  117.5 21.3 5.40 0.96 29.83 6311 4505 6799 67251 73.81
Summer sowing 1
St 4
AL 2 260.0 115.0 20.6  5.29 0.96 28.31 5598 3736 5337 58327 78.53

Summer sowing 2
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AR N T EMOGRSE T 9 d, B4 2 A% AR R ARE, 4% 1 B i B 2L A4 F 1 80
T5d(K2), E/EFWTREFYOGE, LA GAEHEREHT 4 &GEE 2 W EFM 84 d, 45
BRAREME T ERE . 8 1 h— ARKED S50 d, FBAET W d, AR T 41
S, SO SO E i E i do
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Table 2 Solar and temperature distribution at different growing periods of silage maize

A A RS/ (mmol-d ") R/ C
ki Photosynthetic active radiation Temperature
i L AR a :
owing Growth stage 4y fL=A H ?\EEE']E o e H ig?ﬂ%ll
dates /d o Daily solar o Daily mean
Total - Total
radiation temperature
P —=M3 SE—TR 11 99.23 9.02 248.46 22.59
=M—K A5 TR—JO 13 116.55 8.97 299.65 23.05
WA —/Na Jo—sM 13 134.98 10.38 341.74 26.29
G /NA—K ] SM—HU 11 109.43 9.95 298.79 27.16
Spring
sowing KA —nt 223 HU—SI 13 132.50 10.19 366.46 28.19
22— SI—F1 14 130.70 9.34 410.52 29.32
HEIK—ZL 2 FI—MI 14 132.68 9.48 414.91 29.64
M Total 89 725.37 2380.51
H—=m#] SE—TR 8 77.16 9.65 222.62 27.83
=—3 1 TR—JO 9 86.96 9.66 273.00 30.33
HAT—/NO W Jo—SM 10 76.79 7.68 266.34 26.63
R BRG]
. JNA—KE ] SM—HU 9 95.79 10.64 309.61 34.40
summer
S;;imfl KA —nt 221 HU—SI 14 116.21 8.30 375.78 26.84
te}
it 22—WEHR W] SI—FI 15 117.11 7.81 390.66 26.04
HEK—A 23] FI—MI 15 93.91 6.26 347.25 23.15
SR Total 80 663.94 2185.26
H—=m4] SE—TR 8 79.71 9.96 241.06 30.13
=H—4R W] TR—JO 8 69.78 8.72 236.04 29.51
HWA—/NOW Jo—sM 9 91.76 10.20 283.00 31.44
SR 2 _ M
5 7 /NE—RK ] SM—HU 9 67.89 7.54 238.73 26.53
ngz KO —it 2215 HU—SI 15 118.86 7.92 406.10 27.07
t=}
22— I SI—FI 17 118.89 6.99 419.02 24.64
R — B Fl—MI 18 100.29 5.57 353.05 19.61
S Total 84 647.20 2177.02

7 Note: SO, sowing; SE, seedling emerging; TR, trefoil stage; JO, jointing stage; SM, small boll bottom stage; HU, huge boll bottom stage; SI, silking
stage; FI, filling stage; MI, milk stage. FIA], the same below.
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B 1A F (06 - 30 ~ 09 - 22) BHDGE
H RS B (04 - 28 ~ 07 - 30) I/ T 9.25%,
B2 W1(07-10~10-06) 187> 12.1% , Z4& 1
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BRI TR 78 2 (HRBURER, LEF AR
Bz, B 1 WE IR K BK A 3R 5 R
336.70 mmol-d ™", FRCFE A 1 071.58°C, Z 4% 2 ]
KA S S 309. 15 mmol - =1, A R AR K
998.84°C , FHEH I £ K53k 460.18 mmol - d~ 'l
1 188.63°C, Z 4% 1 WL ERE 0wl 1 36.67% Fi
10.9% , 524k 2 W53 98> 1 48.8% 1 19% .

= IR AR AT AT S R BRI
Boli iR N 25°C ~ 30°C, LRRIRE N 35% ~ 40%,
TRRIELEE 6°C ~ 10°C 5 E KB A% i i B2 26°C
~31°C, ERRIRE N 35°C ~ 42°C, FRRIEJE 10C ~
12°C; W W BGEIRE N 22% ~24% , L IRIEE N
28°C ~30°C, TFREE 15°C ~ 17°C,

BRI E ORI YR B 22.59°C, B
1 28.75°C, MEH I 29.48°C; 4K 1 W1 W0y -1y
TRIE Ry 27.83°C, B 26.44°C , MW 23.15C; &
& 2 JA 1 - 2438 5 O 30, 13°C, B 25.86C,
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Fig.1 The change of leaves area index( LAI) of silage maize
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Fig.2 The change of dry matter accumulation of silage maize
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477. 54 kg - hm™% - d7', Hok b F #& 438. 85
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Table 3 Simulation of dry matter accumulation for different sunflower treatments
. v B (A SEPNGAE ST
s ey B gy RRRIERIINE R
Treatments Equation model Correlation( R) fme of the maximum aximium rate
accumulation rate/d /(kg* hm~2-d~")
F 4% Spring sowing Y =16268/(1 + 373.31e~0-107%) 0.9991 54.89 438.85
S 11 Summer sowing 1 =17769/(1 + 85.43¢0-1075) 0.9981 41.37 477.54
3% 2 3 Summer sowing 2 Y = 14855(1 + 82.60e ~0-1134r) 0.9997 38.92 421.15
®4 BHR.EFBFVEXRTEMETYRRABRHLE
Table 4 Dry matter accumulation for spring corn and multiple cropping silage corn
WiH gl h—  =r— kWE— EaH— KEl— nhad—  EiOR— S
It;m% Sowing =+ LR JNEHA pNSE:] 223 TR FLECK :F:)tal
o dates SE—TR TR—JO JO—SM SM—HU HU—SI SI—FI FI—MI
S rin%ifwin 1.46 8.35 18.73 29.62 55.46 70.28 61.17 245.08
REUE A58 prine somne
Photosynthetic R 1 2.25 9.32 21.90 36.01 75.97 78.81 59.93  284.19
potential Summer sowing 1
10* m*+d~'+hm~2 .
Ho : il 2 ) 0.70 3.24 12.30 33.22 87.32 102.02 98.19 337.00
Summer sowing 2 ’ ’ ’ ’ ’ ’ ’ ’
S
TR Spring sowing 0.36 3.85 11.18 31.76 37.62 33.49 3.92
Dry matter g
accumulation ) L /H;H 4.51 6.50 14.74 52.21 36.15 30.71 4.20
Summer sowing 1
rate
em-2ed-! =
/lgrm™=d™h) &2 3.66 6.95 20.20 31.13 37.79 19.01 1.68
Summer sowing 2
25 THRRBEEFHEGXB. BARREFMAE OB SE B2 B GE A S0 A SR IR 2
AENEHNXE B IEADE
R TRBERAETMEHR o
> o)

B OCEA BRI B2, SA BRI 2 B3
TEARSS, 46 1 PR 2 W4 R R A i
DiRAEL Dea A RGESS AR BRI, B
AR T WAL T WL D KRB & A R bt A

£S5 BREXRELEEFHPREHIRBE =10CFH
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(9, 65 RO SRS AR OE REA R ARk
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Table 5 Correlation analysis of silage corn growth duration, =10°C accumulated temperature,

photosynthetically active radiation and dry matter accumulation rate

TR E SR

Dry matter accumulation rate

CA-PUEEVIPN

Period experienced days

oA RGR

Photosynthetically active radiation

i H
Ttems EE E81H ZfeH EH EHH 2ol E E8%H E%M
Spring Summer Summer Spring Summer Summer Spring Summer Summer
sowing sowing 1 sowing 2 sowing sowing 1 sowing 2 sowing sowing 1 sowing 2
B WA KRR s .
Total growth days 0.67 0.95 0.98
plRER R LAk . . ‘e : .
Photosynthetically active radiation 0.62 0.78 0.79 0.86 0.76 0.8
7k FvR
AR 0.91" " 0.92" " 0.88" " 0.88" " 0.90" " 0.91" " 0.87" " 0.94" " 0.98" "

Active accumulated temperature

e, FIRTE 0.05 K- ERFMI; » * ,FRTE 0.01 KF R BFMK,

Note:

* and * %, significant differece at probable levels of 5% and 1% , respectively.
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