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1990 m 2500 m 2011 1 850 m 6
1
1.1 X% =4l
1.1.1 ( ) 1 990 m 6.5C
362.30 mm =0C 3 1 11 15 3 414%C;
=10C 4 10 10 20 2 973C. 176 ~ 183 d. o
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6 2~3 0
WZ-4103 0~32%,
4 3 m( 4.8 m%) v hm® o
12011 4.8 m’ 10 N N .
1
Table 1 Tested materials
Number Variety Resource Origins 1 000 grain Germination
weight (g)  rate ( %)
I BJO602 Institute of Modern Physics Australia 30.53 96
2 1 Liaotian No. 1 Liaoning Academy of Agricultural Sciences Liaoning China  25.13 9%
3 3 Liaotian No.3 Liaoning Academy of Agricultural Sciences Liaoning China 40.73 90
4 Hunnigreen Bailv Group Beijing Office Australia 28.50 86
5 Super herder Bailv Group Beijing Office Australia 32.07 88
6 Jiutianzasan Jilin City Academy of Agricultural Sciences Jilin  China 24.83 98
7 3 Jitian No.3 Jilin Academy of Agricultural Sciences Jilin - China 10.80 89
8 5 Jitian No.5 Jilin Academy of Agricultural Sciences Jilin ~ China 13.34 91
1.3 RIEum
RCT99
2
2.1 A2FM
9~12d 6~7d ( 2). 27 ~33 d
17~214d ; 2300 m 43 ~51d 2500 m 67 ~72 do N
1~3d 0 2 300 m 1~5d 2 500 m 3~12
d. 180m 8 ; 1 990 ~2 100
m 1 8 | BN
5 ; 2 300 m N 1
6 d ; 2 500 m 0
2.2 By FEiTpkE
7~104d 3~5 79.86% ~95.21% N
83.5% ~95.5% -
2.3 HeEAEREE ERTETAK
N N N ( 3)-
1 990 m 293.1 em 1048.6 g 9.6 14.9 ;2500 m
157.0 cm 136.1 cm 433.4 ¢ 615.2 ¢ 8.3 1.3
9.7 5.2 . 2011 1 850 m 6

1990 m
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2
Table 2 Growth and development period in different points - Month-day

Points Variety Sowing time  Emergence stage  Tiller stage Jointing stage Earing stage Harvesting time
BJ0602 428 54 64 626 829 Early filling stage
1 Liaotian No. 1 428 549 65 624 8410 Mature
Ledu 3 Liaotian No.3 428 59 65 625 816 Medium filling stage
(2010) Hunnigreen 428 59 64 625 - No heading
Super herder 428 549 6-6 627 829 Early filling stage
Jiutianzasan 428 54 6-8 624 89 Early later stage
3 Jitian No.3 428 54 6-8 625 821 Early later stage
5 Jitian No.5 428 549 6-8 627 940 Heading stage
BJ0O602 58 547 647 75 99 Early filling stage
1 Liaotian No. 1 58 547 647 72 820 Mature
Pingan 3 Liaotian No.3 58 547 649 75 828 Medium filling stage
(2010) Hunnigreen 58 547 647 72 - No heading
Super herder 58 547 620 74 940 Early filling stage
Jiutianzasan 538 547 647 72 847 Early later stage
3 Jitian No.3 58 547 621 76 93 Medium filling stage
5 Jitian No.5 58 547 649 75 945 Heading stage
BJ0602 524 530 620 742 940 Heading later stage
1 Liaotian No. 1 524 530 647 743 95 Early filling stage
Lijiatai 3 Liaotian No.3 524 531 649 744 99 Heading later stage
(2010) Hunnigreen 524 531 647 744 - No heading
Super herder 524 531 620 744 925 Heading stage
Jiutianzasan 524 531 647 740 825 Early filling stage
3 Jitian No.3 524 64 621 745 99 Early filling stage
5 Jitian No.5 524 6-31 649 745 - Booting stage
BJ0602 540 549 616 725 - No heading
1 Liaotian No. 1 540 549 644 725 - No heading
Danma 3 Liaotian No.3 540 521 645 725 - No heading
(2010) Hunnigreen 540 521 647 723 - No heading
Super herder 540 549 648 726 - No heading
Jiutianzasan 540 549 648 720 940 Early heading stage
3 Jitian No.3 540 522 649 730 - No heading
5 Jitian No.5 540 521 648 82 - Booting stage
BJ0602 421 429 528 647 814 Mature
1 Liaotian No. 1 421 429 527 644 83 Mature
Minhe 3 Liaotian No.3 421 429 527 616 8-6 Mature
(2011) Super herder 421 429 529 648 815 Mature
Jiutianzasan 421 429 524 614 85 Mature
5 Jitian No.5 421 429 530 620 849 Mature
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3

Table 3 The characteristics performance at harvesting time

Points Variety Plant height Main stem diameter Fresh weight of single Green leaf Total leaf
(em) (em) plant ( g) number number
BJ0602 289.0 +£26.69 b 1.61 £0.06 be 886.5 +£107.07 ¢ 9.5+0.67 14.7+0.71 b
1 Liaotian No.1  271.7+24.27 bc  1.67 £0.03 b 893.3 £119.26 ¢ 8.8 +0.36 14.2 +0.60 ¢
3 Liaotian No.3  289.2+29.18 b 1.69£0.14 b 1 007.7 £376.06 be 8.9+0.55 14.9£0.46 b
Hunnigreen 303.8 +15.16 a 1.68 £0.10 b 1122.2 £308.73 ab 10.3 +£0.72 16.1+0.70 a
Led Super herder 290.8 £21.67 ab  1.68 £0.08 b 970.0 +86.78 ¢ 8.6+0.26 15.2+1.41b
- Jiutianzasan 299.7 +18.31 a 1.71 £0.05 b 1177.5+12.76 b 9.4 £0.21 14.1£0.46 ¢
3 Jitian No.3 283.9+6.37 b 1.66 +0.10 b 948.3 +129.69 ¢ 9.9+0.44 14.2 +0.81 be
5 Jitian No.5 314.8 +17.25 a 1.99 £0.05 a 1383.3+122.75 a 11.2+0.85 16.1+0.85 a
Variety F' 3.36" 32.96%* 11.35%* 0.69 21.35%%
BJ0602 205.3 +44.41 ab 1.58+0.11 b 788.7 £126.26 ¢ 8.4+0.26 a 14.0 £0.25
1 Liaotian No.1  209.2 +12.64 b 1.61 +0.06 b 790.7 £52.39 be 6.9+0.53 b 14.0 £0.55
3 Liaotian No.3  197.7 £32.18 ab 1.61£0.06 b 850.8 £125.99 b 6.5+1.63 be 13.7 £0.83
Hunnigreen 226.2+12.99 a 1.47 £0.15 ¢ 868.8 +£146.79 ab 9.1+£1.04 a 14.6 £0.67
- Super herder 209.9 +9.26 ab 1.49 +0.03 be 877.8 +72.05 a 7.7£0.72 ab 14.0 +0.87
e Jiutianzasan 244.7 +40.17 a 1.49£0.12 ¢ 943.3 +93.46 a 7.6+1.49b 14.0 £0.94
3 Jitian No.3 181.1 £22.39 be 1.35+0.09 d 652.0+84.12 d 6.9+0.50 b 14.0 +£0.50
5 Jitian No.5 196.9 +34.58 ab 1.76 £0.02 a 778.0 +£179.35 ¢ 10.1+1.60 a 14.2 +0.76
Variety F 5.15%* 23.20%* 13.41%% 12.28* % 1.62
BJ0602 238.0+8.67 b 1.66 +0.03 ¢ 709.3 +75.57 b 8.5+0.32 b 13.4+0.32 a
1 Liaotian No. 1 252.1+17.18 b 1.66 £0.09 ¢ 573.7+57.14 d 8.5+£0.20 b 12.7 £0.50 b
3 Liaotian No.3 251.0+15.72 b 1.71 £0.16 be 816.3 £136.00 a 8.0+0.17 b 13.1£0.26 ab
Hunnigreen 253.2+8.48 b 1.82+£0.18 b 787.0 £176.40 a 8.5+0.67 b 13.4£0.67 a
Liiata Super herder 244.7 +8.15 b 1.69 £0.14 ¢ 712.0 £151.22 ab 8.7+0.46 b 13.8 £0.46 a
v Jiutianzasan 296.8 £7.95 a 1.76 +0.14 b 856.7 £35.29 a 8.8+0.26 b 13.0+0.29 b
3 Jitian No.3 227.8 £15.62 be  1.55+0.10 d 607.3 £143.72 ¢ 8.4+0.64 b 12.4£0.64 b
5 Jitian No.5 239.1+5.32 b 1.96 +0.20 a 785.3 +£197.54 a 10.1+0.69 a 14.0+0.69 a
Variety F 9.21%* 33.93%* 9.65%* 5.01%% 3.12"
BJ0602 155.6 +24.26 b 1.68 £0.15 a 397.7 +31.66 ¢ 8.1+0.25 ¢ 9.7+0.10 b
1 Liaotian No. 1 170.4 +6.62 b 1.67 £0.12 ab 463.7 £105.08 a 9.0+0.15 b 10.3£0.51 b
3 Liaotian No.3  151.3 +18.99 bc 1.69 +0.11 a 405.7 £116.99 be 7.6+0.15 cd 9.8+0.15b
Hunnigreen 166.7 +13.47 b 1.63£0.09 b 461.7 £172.40 a 7.6+0.31d 9.0+0.38 ¢
Super herder 141.2 +1.00 ¢ 1.73£0.14 a 435.7 £90.89 ab 8.3+0.51 ¢ 9.7+0.51b
Danma Jiutianzasan 189.3 +25.64 a 1.62+0.06 b 497.0 £26.63 a 9.8+0.20 a 11.2+0.25 a
3 Jitian No.3 147.3 £21.71 ¢ 1.58 £0.14 ¢ 444.7 £43.06 a 7.9£0.15 ¢ 9.1+£0.55 be
5 Jitian No.5 134.3 +3.31 ¢ 1.61 £0.09 be 360.7 £33.50 ¢ 8.2+0.42 ¢ 9.0+0.42 ¢
Variety F 9.33%* 9.09** 4.74%% 19.43%% 9.49**

Elevation F 198.39 % * 0.39 59.14%* 7.687 % 101.65%*
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3 Continued

Points Variety Plant height Main stem diameter Fresh weight of single Green leaf Total leaf
(em) (em) plant ( g) number number

BJ0602 320.9+14.36 a 1.78 £0.02 1326.7+74.14 a 10.73 £0.12 b

1 Liaotian No.1 ~ 272.3 £22.69 ¢ 1.76 £0. 14 912.0 +224.46 b 9.60£0.61 b

3 Liaotian No.3  296.9 £20.59 b 1.68 +0.04 1 096.7 +287.42 ab 10.10 £0.56 b

Minh Super herder 332.1 +15.55 a 1.69 +0.05 1235.8+70.87 a 10.37 £0.76 b

e Jiutianzasan 326.4+19.11 a 1.72 £0.04 1177.2 £224.18 ab 10.33 £1.15 b

5 Jitian No.5 337.2 +8.86 a 1.88 £0.10 1341.0+183.66 a 12.40 £0.72 a

Variety F 16.65** 2.41 3.96" 5.37°
(P<0.05);* (P<0.05) * * (P<0.01)

Note: Different lower case letters in each column show significant difference at 0. 05 level; * and * * indicate significant difference at 0.05 and 0. 01 levels

respectively. The same below.

~ ~ ~ ~ ~ o

189.3 ~299.8 cm 257.6 cm 237.5 c¢cm 210.0 ~225.9 cm;
5 1.61 ~1.99 em 1.83 ¢m 3 1.54 ¢cm 1.63 ~1.68 cm;
497.0 ~1177.5 g 868.6 g 5 826.8 809.9 ¢
663.1~770.1 g; 5 8.23 ~11.2 9.9
8.89 8.87 7.77 ~8.62 5 9.0~16.1
13.3 9.0~15.2 ( 3), 592.6 g
N N 5 583.5 560.2 556.6 ¢ 368.0 ~545.8 g;
5 71.5% 3 56.4% 61.7% ~68.2% .
N 5 . 4 . 2011 1 850 m

o

2.4 BEFERENEBEE

( ) ( 4
1990 m 96 156 ~ 139 496 kg/hm’ 113 658 kg/hm’ 9.33% ~17.18% 15.06%; 2
100 m 70 124 ~109 596 kg/hm’ 93 774 kg/hm’ 1
; 2300 m 71 528 ~102 690 kg/hm’ 87 761 kg/hm’; 10.71% ~16.39%
14.52%; 2 500 m 41 340 ~ 61 034 kg/hm’ 52 229 kg/hm’ 6.52% ~9.28%
7.6% 1 . 2 300 m
90 000 kg/hm’ ;2 500 m . o
. o 61 034 ~125 439 kg/hm’ 99 197
kg/hm’; 58 119 ~ 128 029 kg/hm’ 96 185 kg/hm*; 3 5 41 340 ~ 139 496 kg/
hm’ 95 612 kg/hm’; 4 51 242 ~119 607 kg/hm’ 89 989 kg/hm’;
73 556 ~83 981 kg/hm’. 9.28% ~19.61% 15.47% 3 .BJ0602.
3. [N 14.36% ~14.95% 5 12.76% 10. 16%; 5 .
( 4.
2011 1850 m . . . . .
( 5. 101 608 ~139 841 kg/hm’ 119 004 kg/hm’ 2010

5 . 139 841 128 544 kg/hm’. 6
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5 . N 1 7609 7461 7321 kg/hm” ; 5 .
4241.2 3414.0 3 1861.2 r . 5
77.05 73.88 ¢ 38.21 g; | BN 29.80 26.67 g
17.30 ~18.42 g,
4
Table 4 Fresh weight yield and internode brix
Points Variety Fresh weight Internode brix Points Variety Fresh weight Internode brix
No. ( kg/hm?) (%) No. ( kg/hm?) (%)
1 102 681 £9 670.5 ¢ 17.18 £0.72 a 1 97 862 +24 635.9a 19.26+1.72 a
2 96 156 +7 414.9 d 15.01 £0.26 b 2 82416 +5892.5ab 17.95+1.62 b
3 100 529 +27 232.5 ¢ 16.77 £1.39 a 3 82 188 +31 186.2 b  19.59 +0.48 a
4 128 028 +£25 903.9 a 9.33£0.47 ¢ 4 107 474 £15972.9a 14.05+1.90 ¢
Ledu Ping’ an
5 119 607 +1 361.1 a 14.28 +2.02 b 5 101 613 +5545.5 a 20.26 £1.09 a
6 125439 +12 438.3 a 16.61 £1.91 a 6 109 596 +7 194.8 a 19.61 £0.57 a
7 97 331 +6 151.2 cd 16.94 +2.38 a 7 70 124 +17 544.0 b 18.68 £0.92 ab
8 139 496 +12 150.6 a 14.33£1.25 b 8 98 918 +37 446.6 a  18.01 +1.42 b
Variety F 11.87%% 26.06** Variety F 4.49%% 15.03%*
1 86 547 +4 782.3 b 15.55+1.19 a 1 48 825 £4 490.9 ab 7.58 £0.50 ab
2 71 528 +13 064.1 ¢ 15.44 +£0.36 a 2 56 975 +14 890.4 a 9.02+£0.83 a
3 87 702 +9 596.4 ab 15.49£1.33 a 3 47 817 £13 134.3 b 7.94+£0.37 a
4 91 116 +£16 755.9 a 10.71 £1.26 ¢ 4 58 119 +22 986.0 a 6.56+1.09 b
Lijiatai Danma
5 87494 £19 776.6 b 15.12+£0.64 a 5 51242 +10 908.2 a 6.82+0.40 b
6 100 718 £9 595.2 a 16.39 £0.85 a 6 61 034 +3 311.9 a 9.28 £0.81 a
7 74 286 +18997.1 be  15.33 £0.60 a 7 52482 +4 048.9 a 7.08+1.39 b
8 102 690 +16 899.3 a 12.16 £0.42 b 8 41 340 £4 438.2 b 6.52+0.66 b
Variety F 6.43%* 18.62** Variety F 3.26" 10.79**
1: BJ0602;2: 1 Liaotian No. 1;3: 3 Liaotian No.3;4: Hunnigreen; 5: Super herder; 6: Jiutianzasan; 7: 3
Jitian No. 3; 8: 5 Jitian No.5.
5 2011 1 850 m
Table 5 Test yield results on altitude of 1 850 m in 2011
Variety Fresh weight Grain yield Grains per spike Grain weight 1 000 grain Internode
( kg/hm?) ( kg/hm?) (g weight ( g) brix (%)
BJ0602 111 127 £5457.9 e¢d 6 324 £367.05 ab 3104.2 £690.71 be 53.98 +14.16 ¢cd 17.30+1.47b 14.70+1.82 a
1 Liaotian No. 1 101 608 +14 523.2 d 7321 £1661.00 ab  2562.2 +752.25 ¢d 77.05+25.53 a 29.80+3.67 a 8.32+1.87 ¢
3 Liaotian No.3 109 735 £10958.6 c¢d 5680 +1382.25 be  1861.2+362.73d 50.81 +14.96 ¢d 26.67 +3.22a 11.83+1.38 b
Super herder 123 169 +£10 059.9 be 4 153 £371.55 ¢ 2054.4 £359.22d 38.21+9.14d 18.42£2.16 b  14.51 +£0.30 a
Jiutianzasan 128 544 £13 398.0 ab 7 461 £247.95 ab 3414.0 £581.45b 64.45+18.15bec 18.64 +2.75b  15.08 £0.84 a
5 Jitian No.5 139 841 £16 626.9 a7 609 £639.75 a 4241.2+1098.76 a 73.88 £27.17 ab 17.38 £3.52b  16.36£1.18 a
Variety F 8.21%* 5.23" 11.17%% 4.17** 17.60** 15.79%*
2.5 LHERaK
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A study on the adaptability of sweet sorghum planted in different altitudinal areas of the Qinghai plateau
LI Chunxi FENG Hai-sheng
( Key Laboratory of Adaptation and Evolution of Plateau Biota Northwest Institute of Plateau
Biology Chinese Academy of Sciences Xining 810001 China)

Abstract: The adaptability of different cultivars of sweet sorghum ( Sorghum bicolor) was evaluated in different altitudi—
nal areas of the Qinghai plateau from 2010 to 2011. There was a significant effect of altitude on growth period plant
height fresh weight per plant leaf number stem and leaf yield and brix. At 1 850 m altitude fresh weight ranged from
111 127 to 139 840 kg/hm’ and all varieties matured normally with kernel yields ranging from 4 154 to 7 609 kg/hm’.
At 1990 m altitude fresh weight ranged from 96 156 to 139 496 kg/hm’ while at 2 100 m it was from 70 124 to 109
596 kg/hm’ and early varieties matured normally. At 2 300 m altitude fresh weight ranged from 71 528 to 102 690 kg/
hm® and late varieties could not ear normally while at 2 500 m it was from 41 340 to 61 034 kg/hm’ and early varieties
eared normally. In areas at less than 2 300 m stem brix was more than 15% except that of late varieties. At 2 500 m
stem brix ranged from 6.52% t0 9.28% . The variety Jiutianzasan was the first choice at five different altitudes because
its fresh weight was from 61 033.5 to 125 439.0 kg/hm” its brix was from 9.28% t0 19.61% and its kernel yield was
7 461 kg/hm’. At 1 850 m Jitian No.5 and Super herder could also be candidates because of their adaptability.

Key words: sweet sorghum; altitude; fresh weight; brix; adaptability



