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Abstract: [ Purpose] Sorghum is the main raw material of Chinese liquor, the yield of which is af-
fected by ecological condition of growth period greatly. Direct seeding, one of most important simpli-
fied cultivation ways is more and more popular. This study was conducted to elucidate the effect of
sowing date on growth and grain yield of direct seeding sorghum, expecting to provide a reference for
high-efficient production of direct seeding sorghum in the Southwest China. [ Method ] Five sorghum
varieties mainly grown in Southwest China were used as materials, and five sowing dates were de-
signed. The emergence rate, growth stage, photosynthetic characteristics and yield were measured and
the correlation between these characters above and ecological factors was analyzed. [ Result] Sow-
ing date had a significant effect on the growth and yield of sorghum, with similar trend but different
extent of variation among cultivars. Along with the delay of sowing date, the emergence rate of direct

seeding sorghum increased significantly, and the growth stage shortened, primarily causing by the
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lessening of days between sowing and heading. The SPAD of top three leaves and LAI in heading

stage both increased firstly and then declined. The seed setting rate, 1 000-grain weight, grain weight

per ear and yield all decreased with the delay of sowing date. There were highly significant positive

correlations between emergence rate and average temperature, effective accumulative temperature and

rainfall of 7 days after sowing. The growth stage and yield of sorghum had highly significant negat-

ive correlations with average temperature of the period before heading and the whole growth stage.

[ Conclusion ] Compared with sowing late, sowing early had the advantages of longer growth stage,

higher yield, but the disadvantage of lower emergence rate. The suitable sowing date was recommen-

ded between April 15th and May 2nd for direct seeding sorghum in Southwest China.

Keywords: sowing date; direct seeding sorghum; growth; yield
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Fig. 1 Effects of sowing date on the emergence rate of dif-
ferent sorghum varieties
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Tab. 1 The growing process of sorghum under different treatments

i FE) A H R growing process (mm—dd) EEH MBI [a])/d growth period
HA b — - — Er——
varieties sowing date i S Y Tl el — A EH B
heading maturity sowing-heading heading-maturity growth stage
03-17 0621 07-28 96 37 133
04-15 07-15 08-17 91 33 124
£ g ==y
&L 15 05-02 07-16 08-22 75 37 12
Guojiaohong 1
05-15 07-26 08-30 72 35 107
05-27 08-01 09-06 66 36 102
03-17 06—-20 08-04 95 45 140
04-15 07-14 08-21 90 38 128
AR5
AN 7t 05-02 07-25 08-29 84 35 119
Honggqingke
05-15 08-01 09-01 78 31 109
05-27 08—05 09-10 70 36 106
03-17 06—08 07-20 83 42 125
04-15 07-10 08-09 86 30 116
JIKiGSE 1 v 05-02 07-12 08-16 71 35 106
Chuannuoliang 1
05-15 07-21 08-23 67 33 100
05-27 07-22 08-30 56 39 95
03-17 06-16 07-23 91 37 128
04-15 07-13 08-15 89 33 122
Fifhi 3 5 05-02 07-21 0820 80 30 110
Jinyunuo 3
05-15 07-29 08-27 75 29 104
05-27 08-03 09-04 68 32 100
03-17 06-19 07-27 94 38 132
04-15 07-15 08-20 91 36 127
Y Q
VK8 5 05-02 07-18 08-25 77 38 115
Lunuo 8
05-15 07-26 08-31 72 36 108
05-27 07-30 09-05 64 37 101
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Fig. 2 Effects of sowing date on the photosynthetic characteristics of different sorghum varieties



388 Py I )y N = 22

$34%

kS, TR ISR ERE I . 04-15 K El R
18, &, 05-27 i LAL fi/h. BRVSHE 8 54k, H
AR LAT 7E38 B 1E] 1 22 55 B 2 (P<0.05).
2.3 RIS B R e R A R R R

TR R SRR ThE .,
TR TR 7 e 35 W B 2 A2 R ORIRR 3 Y 5
(P<0.01), HBExTHREAIS, HAKMRA A
& A 0 BAERON AR IA ) B 3 (P<0.01) B 357K
- (P<0.05). o 5 7= i S HL ) A R 2% I 4% 401 44
R, BB TR, (FORE SR AR
ANTR] (3% 2), 455058 SRR A ORI R T AT

155, CVH 11.99%, HUB ¥ 85, CV A
9.52%; THHZFRERAWELETE, CVH
11.17%, HWKHEZEL 15, CV K 8.57%; Fk:
FARBERKAREIIGR 15, CV R 15.08%,
HRK MR35, CV N 13.49%; ARG
FERARHZNER 15, CV R 13.39%, HiKH
HF, CV R 12.25% FH HURMER 576 35 301 1)
AR BERC /N, 2 AP 25 1 1 ) Y 45 S 3 R T
FARFREERN, EELT 1 SR 4 MG
P E R, 2w, S35
77 B B R 2R AR D ) A e Rl N, TR

*2 BUNMERSRTERAMBEEZRIFN (meantSD)

Tab.2 Effect of sowing date on the yield and components of direct seeding sorghum

il Eiia d| SEIER/% TFHid/g Tl H /g FeE/kg
varieties sowing date seed setting rate 1 000-grain weight grain weight per ear yield
03-17 96.8+1.32 a 18.96:0.69 a 60.48+4.88 a 372.99423.03 a
04-15 86.3+2.16 b 18.61+0.74 a 58.68+3.78 a 363.35+26.15a
M| 2 05-02 85.3+2.16 b 17.79+1.16 ab 56.70+3.74 a 364.31£15.89 a
Guojiaohong 1 05-15 74.1+3.60 ¢ 16.86+0.91 b 54.74+3.66 a 347.63+19.73 a
05-27 7254321 ¢ 15.23+0.55 ¢ 47.74+2.76 b 307.51+10.61 b
CV/% 11.99 8.57 8.85 7.42
03-17 95.6+2.22 a 20.46+0.83 a 34.70+3.72 a 256.32+19.62 a
04-15 86.5+1.96 ¢ 18.20+0.53 b 33.40+2.72 a 248.58+9.07 a
ST 05-02 90.1+2.33 b 17.90+0.77 b 33.76+2.42 a 233.62+12.32 ab
Honggingke 05-15 77.1+5.74 ¢ 16.07+0.28 ¢ 29.8442.59 ab 214.28+15.71 b
05-27 82.1+2.33 d 15.48+0.35 ¢ 27.86+2.37 b 187.08+14.71 ¢
CV/% 8.26 11.17 9.15 12.25
03-17 96.9+1.37 a 27.13+0.34 a 67.38+2.57 a 451.69+20.38 a
04-15 87.2+3.16 b 25.80+0.62 b 64.62+5.04 a 436.38+28.02 ab
i = 05-02 85.243.08 ¢ 24.66+0.29 ¢ 52444524 b 400.45+20.42 be
Chuannuoliang 1 05-15 78.0+2.50 ¢ 23.46+0.41 d 46.88+4.49 b 321.61+22.42d
05-27 7754227 ¢ 22.05+0.78 ¢ 54.204+2.70 b 365.69+19.90 ¢
CV/% 9.34 8.04 15.08 13.39
03-17 96.5+1.35 a 29.30+0.80 a 65.88+4.36 a 467.09+28.84 a
04-15 86.4+1.51 b 28.33+0.52 ab 66.14+3.97 a 454.08+19.25 ab
Wi 3 05-02 86.0+2.40 b 27.35£0.85 b 59.28+4.13 a 414.96+14.18 be
Jinyunuo 3 05-15 78.3£2.00 ¢ 27.14+0.64 b 52.16+3.44 b 374.84+23.02 ¢
05-27 79.142.38 ¢ 25.43+0.57 ¢ 48.76+2.74 b 382.80+28.79 ¢
CV/% 8.59 5.25 13.49 9.86
03-17 97.3+1.38 a 26.40+0.59 a 64.27+2.71 a 44322417352
04-15 86.5+1.58 b 25.28+0.86 a 61.12+7.71 ab 427.84426.15 a
PiRE g 2 05-02 85.3+2.95b 23.67£0.57 b 60.38+5.69 ab 429.66£32.63 a
Lunuo 8 05-15 78.4+2.17 ¢ 23.22+0.67 b 54.03+4.16 be 373.85+24.39 b
05-27 77.0+1.70 ¢ 22.86+0.58 b 48.09+2.57 ¢ 333.32+13.86 b
CV/% 9.52 6.18 11.25 11.57

e FAEAR R AR 7 B R 2 Duncan IRHT ENZEFATINTE P<0.05 KT ZE R B

Note: Different letters in the same column indicate significant difference at P<0. 05 level by Duncan’s new multiple range test.
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PR SFEFE 7 d ¥R (- =0.800, P<0.01),
FHRARIR (r=0.799, P<0.01) FIFR & (- =0.723,
P<0.01) #7200 2 IEAH G

SEHREET . SRS A T IR . ARk
RO . B SR H R A (] 2000 5 v 3 = e M B A
BLARFRIFATAHOC AT (3R 3). SRR HRA
B HE S B ETEIR (- =0.872, P<0.01) fil4/:
BH IR (-=-0.860, P<0.01) fA7EM 535 7 AH G
KFR, HABRERS,; SRS A RER (=
0.508, P<0.01) R FIEA G, 7 2HhiEZ
SR KR B R B B, R i v A
P, e SR A B A KRBk, AR
i SR H IR, HBERIRIE R S
KAFM,

AR R T = SPAD S RTHIIR (- =
0.549, P<0.01) fl4=&H Wl (- =0.581, P<
0.01) W B EIEME; LAl 584 F I KES

24 mER

BERME (r=—0.403, P<0.05),

T SR 4 SR AR AT AR (- =—0.931, P<
0.01). A ATA AR (=-0.397, P<0.05). fii
HG IR (- =—-0.444, P<0.05) MEAEF IR (=
—0.929, P<0.01) £7 16 % i 3 ol o 35 1 7 AH 56 56
F, SEEE H R E 2 5 E ARG (=0421,
P<0.05), it — PGSR G IR A SR AT
MM, SRR BRI RS R
i (=-0.819, P<0.01). &K (=-0.531, P<
0.01), #iE (=—0.699, P<0.01) FlIE SR (=
—0.698, P<0.01) HJFFAEM T E AR . FkL
B SHEATEE (- =—0.455, P<0.05). &4 &M
¥R (=—0.434, P<0.05), &4 FWAHSFIR (=
~0.467, P<0.05) f14=4=F MW (=-0.397, P<
0.05) R ETAC, F i SHETER (=-0.435,
P<0.05), &4FWHE =-0.408, P<0.05), &
= H A SRR =0.464, P<0.05) F14EH M
W (=—0.425, P<0.05) & BEMAHX,

3 g
3.0 B HAGE B R T s

1 SR AE b 1 2K M S XA IR P i 52 e
B, PR EBR, SEUHERK
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Tab. 3 Correlation coefficients between the yield performance equation parameters and the ecological factors
L A T R EZEE G%%E  ThE  BRE -
. ecological factor growth SPAD LAI seed setting 1 000-grain  grain weight .
growing phrase . yield
resources stage rate weight per ear
K19E
i —-0.872" 0.549"  -0.289 -0.931" -0.372 —0.455" -0.435"
mean temperature
R .
BT effective accumulated temperature —0.110 0.154 —0.395 0.397 —0.340 —0.366 —0.381
before headi M
cfore heading - FF 1 it 0130 0120 -0053  -0.118 -0.092 0.007 0028
rainfall
=R ]
. 0.175 —0.035 —0.340 -0.117 -0.232 —0.223 -0.250
sunshine
i .
—0.288 0.200 0.106 —0.444 —0.085 -0.083 —0.067
mean temperature
HAUBR 0.275 0.147 0.146 0.144 0.004 —0.138 -0.106
B 5 effective accumulated temperature ’ ’ ’ ’ ’ : ’
fter headi M
after heading  FF i 5t 0,056 0200 0132 0078 0,053 ~0.145 ~0.141
rainfall
=R E] - .
. 0.508 —0.043 0.238 0.421 0.127 0.027 0.049
sunshine
i - v - . .
—0.860 0.581 -0.213 -0.929 —0.338 -0.434 —0.408
mean temperature
AR . .
SEEM o 0.075 0259  —0.300 -0.296 ~0.346 —0.467 ~0.464
effective accumulated temperature
the whole Ve
growth stage T 0.186 0.029 —-0.403" —0.040 -0.326 -0.397 -0.425"
rainfall
=R E]
. 0.262 —0.056 —0.346 0.061 -0.207 —0.290 —0.281
sunshine

7E/Note: " P<0.05,” P<0.01,
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