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Nutrient Content of Sweet Sorghum and Corns in Different altitude
Regions and Sweet Sorghum in Different Clipping frequency

LI Chun—xi', FENG Hai-sheng', YAN Hutrying"?, PEI Jian-min*, LI Yong-ren
(1. Key Laboratory of Adaptation and Evolution of Plateau Biota, Northwest Institute of Plateau Biology, Chinese Academy of Sciences,
Xining, Qinghai Province 810008, China;2. Graduate University of Chinese Academy of Sciences, Beijing 100049;
3. Minhe Haishun Livestock Technology Co. ., Ltd. , Minhe, Qinghai Province 810800, China; 4. Chunyuan Animal
Husbandry Co. Ltd., Huangzhong, Qinghai Province 811603, China)

Abstract: In order to explore plant nutrient content of sweet sorghum(sorghum bicolor ‘Moench’)and corn
(Zea mays ‘Linn’) in different altitude regions and sweet sorghum in different clipping frequency, nutrent
content of whole plant of three sweet sorghum and one corn varieties were analyzed. The results showed
that the fat, nitrogen-free extarct and sugar content of sweet sorghum were higher than corn., however,
the ash content, crude fiber, neutral detergent fiber, acid detergent fiber and calcium of sweet sorghum
were lower than corn at three altitudes. The crude protein and phosphorus content of sweet sorghum were
higher than corn in 1850~1990 m altitudes. The nutrient content of sweet sorghum was significantly af-
fected by clipping frequency. The content of crude protein, crude fiber, neutral detergent fiber, acid deter-
gent fiber, ash and calcium were the highest in the first cutting. The nitrogen-free extract, phosphotus
and sugar contents of sweet sorghum were the highest in control. All of these results suggested that the
sweet sorghum was a high quality forge crop and it should be widely planted in pastoral areas.
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. - . 2300 m . 10.33%. 1990
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1.4 s 1990 1850 m
SPSS 16.0 , o
(P<<0.0D);°¢ 5 ’
2 ) 2300 m  1.79% 1850 m
0.85%., ¢ roe ’
2.1 , 1.38% 1.44%
2 1.1 1.89% 1.78%;
1 , . L3316 0.440,
(P<0.01), o
’ (P<<0.01), 2300
7.25%  $.55%: 3 56.63%4 (P<<0. 01);
= 0/ 0 0
) 1990 m 58.64%0~60.05%  40.63%,
O ~
7.56%, 1850 m, 7.23%., 6. 910
1 N
Table 1 Content of protein, fat and nitrogen free extract (NFE) of plant at different altitudes
Sites Variety Protein/ % Fat/ % Nitrogen free extract(NFE)/ %
¢ 5 7Jitian No. 5 7.22+0.21" 1.7940. 172 70.0441. 220
¢ ? Jiutianzasan 5.99+0. 04¢ 1.3840. 06" 70.0540. 98
) N ¢ ’Super herder 6.20-+£0.16¢ 1.44+0. 24> 68. 7740, 42"
Hangziong * 9 ’Chinese corn No. 9 10.33£0. 37 1.3140. 12% 58. 6440. 40¢
Variety F 35.07* 7.42% 18. 96
¢ 5  7Jitian No. 5 6.87%0. 36 1.0140.034 70.03=£0. 68°
¢ ’ Jiutianzasan 7.25+0. 310 1.83+0. 352 70.90-+1. 03¢
Led ¢ ’Super herder 8.5540. 24 1.69+0.07° 64.20740. 94
-ec * 9 ’Chinese corn No. 9 3.3540. 13¢ 1. 2840, 28¢ 60. 050, 87°
Variety F 39,57 13.87* 26. 06
¢ 5  ’Jitian No. 5 7.58+0.53% 0.85-£0. 23° 52.3340, 74"
¢ ? Jiutianzasan 6.94+0. 14> 1.89+0. 042 56.77+0.69*
Minh ¢ ’Super herder 7.16+0. 62° 1.7840. 07 55.6341.13*
mae “ 9 ’Chinese corn No. 9 5.96-0. 37¢ 0. 44-£0. 03¢ 40. 630, 70¢
Variety F 52.23% 86. 647 39.18*
Altitude F 16, 71% 12,02 146. 19
Variety F 7.91% 57. 747 46, 877"

(P<<0.05),

Note: Different lowercase letters in each column show significant difference for different varieties in the

same as below

2.1.2 N

(P<<0.01),

b

20.68% ~29. 85%

same site at the 0. 05 level.

2300 m 1990 m

1850 m (P <C0. 01),

6.11% ~10. 86% (
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) 36.07% 14.82%., 3 54.22% ~61.74%,
. 2300 m (P<<0.05); 3
36. 64 % ~58.77%, 1990 m . 65.68%~67.86%,
44, 28 % ~65.73%, 1850 m (P<C0.05), 1990 m
17.31%~42.71%., 40. 36 %, 2300 m  38.77%,
1850 m 36.28%,
1990 m . 62.06% 1.58% ~
~66.12% 32.51%~35.26%, 19.85% 9.15% ~23.03%,
. 1850 m, 2300 m, (P<<0.01),
2
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Table 2 Content of fiber, neutral detergent {iber(NDF)and acid detergent fiber(ADF)at different altitudes

Sites Variety Fiber/ % Neutral detergent fiber(NDF)/%  Acid detergent fiber(ADF) /%
‘ 5 ’Jitian No. 5 6.99-+0. 82¢ 61. 7440, 84> 33.034+0. 37"
‘ ? Jiutianzasan 6.11+0. 61¢ 54.2241. 47 29. 8440, 91¢
¢ ’Super herder 9.39-0. 53" 58. 342, 04be 31. 4541, 02b
huangzhong ¢ 9 ’Chinese corn No.9 14,8241, 07¢ 67.65+1. 65° 38. 7700, 94
Variety F 32.63%* 24,17 19. 47
5 ’Jitian No. 5 6.89+0. 35¢ 66.1241. 32 35. 2640, 62"
¢ ’ Jiutianzasan 6.67+0. 48¢ 64. 64240, 65 34. 6341, 26"
¢ ’Super herder 10. 8640, 27" 62.06+0.92 32.514+0.65¢
Ledu ‘ 9 ’Chinese corn No. 9 19. 4940, 72 65. 684 0. 83 40. 360, 75
Variety F 40, 15™ 3.37 10. 38*
¢ 5 ’Jitian No. 5 29.8540. 54" 64.840. 81" 32.964+1. 17"
‘  Jiutianzasan 20. 6840, 66¢ 57.3740. 52¢ 29. 6340, 86
Minh ¢ ’Super herder 26.7441. 24¢ 62.7640. 38 32.0940. 27"
the ‘ 9 ’Chinese corn No. 9 36. 1040, 83 67. 85+ 1. 06° 36. 280, 94
Variety F 38. 07 8.38* 9.52%
Altitude F 660. 71%* 28. 647 19. 80**
Variety F 121.29%* 12, 75% 61.86**
2.1.3 NN 3 (P<<0.01); 0.44%
. NN 0.59%,
(P<20.01)., 51. 61 % ~400% , (P<<0.05),
. 2300 m‘ 5 ’ N )
¢ e ’ , (P<<0.0D),° 5 ’
8.18%.,7.41% 7.40%., 1990 m , 2300 m 0.24% 1850 m 0.18%;
6.63%,7.36% 7.31%, 1850 m ¢ o ’ 1990 m
4.36%,4.95%  6.13%; (P . 0.29% 0.22%, 1850 ms,
<0.0D), (P 2300 m, 0.13% 0.16%;
=>0.05), 9.74%~9.91%. (P<<0.01),
(P<0.01), 2300 m  0.16% 1850 m 0. 06 % ~
, 0.08%, 1850 ~1990 m
, 2300 m o
21.32%, 1999 m
28.35%, 1850 m 47.43%, (P<<0.01), 2300 m 29. 72% ~
35. 84 % 1850 m  14.59% ~18.21%,
(P<C0.01), 2300 m  0.11% ~ (P<C0.01);

0.19% 1850 m  0.30%~0.37%, 2300 m  7.38% 1850 m  4.26%.,
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3.61~6.99 , (P<<0.01),
3 ~ ~
Table 3 Content of ash, calcium, phosphorus and sugar at different altitudes
Sites Variety Ash/ % Calcium(Ca)/%  Phosphorus(P)/% Sugar/ %
‘ 5 ’Jitian No. 5 8.18-0. 23k 0.1140. 02¢ 0.2440.01¢ 31.3440. 720
¢ ’ Jiutianzasan 7.4140.42¢ 0.1240.01¢ 0.1340.01¢ 35.84=+0.61°
. . ¢ ?Super herder 7.4040. 48¢ 0.19+0. 04" 0. 160, 00 29.72+0. 27"
uangzhong ¢ 9 ’Chinese corn No.9 9,740, 53 0. 4440, 03 0.160. 02" 7.3840. 34¢
Variety F 25. 727 91. 55 47.03%* 86. 84**
¢ 5 ’Jitian No. 5 6.63-£0. 465 0.20-0. 02¢ 0.22-0. 00 27.1040. 28
¢ ’ Jiutianzasan 7.36+0. 31" 0.2140.01¢ 0.2940.01* 29.7740. 34¢
Led ¢ ’Super herder 7.3140. 14 0.3140. 00" 0.2240. 00" 15.3740. 26°
~edn ¢ 9 ’Chinese corn No. 9 9,910, 374 0.4740. 02 0.06-0. 00 4.2640.31°
Variety F 16. 367 63.07** 57.75% 124,277
‘ 5 ’Jitian No. 5 4,360, 15¢ 0.3040.01¢ 0.18+0. 00 18.2140. 61*
‘  Jiutianzasan 4.95-+0. 48¢ 0.33-40.00¢ 0.1940. 01% 14,5940, 42"
Minh ¢ ’Super herder 6.1340. 36" 0.374+0.01" 0.1840.01% 17.16+0. 37¢
mhe ‘ 9 ’Chinese corn No, 9 9,790, 220 0. 5940, 020 0.0840. 02 26870, 22¢
Variety F 29, 27 38. 14%* 36. 91 72.18%
Altitude F 6. 447 187.59 91. 88 772. 867
Variety F 107. 27 301, 26%* 125, 397 963, 327
2.2 54% 41.50%, 1 36.43%,
2.2.1 . 39.52%  35.27%.,
4 , 3 (P<<0.01), 2
. (P<<0.05), 1 R
(P<<0.01), 3 , 2.2.2 N
1 , 7. 19%, 5 s 3
8.94% 6.98%, 2 .
. . 4.58%,6.94% (P<<0.01), 3
5.35%., (P . 1 )
<0.01), ¢ ’ ¢ 5 739.13%,° ’35.07%, ¢
6.94%, ¢ 7, e 5 7 ’41. 46%, 2
4.58%; 1 2 33.33%,30.64% 37.63%,
. ¢ ’ 8.94% 27.29%,20. 68% 28.53%. 1
6.98%, ¢ 5 7, ¢ ’ 2 ,
6.98% 6.49%, (P<C0.05), ¢ 5 7 ¢ ’
3 , ¢ 5 , 27.29% 28.53%, ¢ ’
7l ’ 2 , 20.68%.
0.76% 0.69%, 1 . 3 ,
0.45% 0.49%;° 1 . ¢ 5 ’64.84%,
1 0.88%, ¢ ’62.59%, ¢ ’66.72% ,
0.59%33 2 , 61.24%,58.38%  61.38%,
. 57.58%,54. 74%  54.04%,
3 , o
° ¢ 5 ’ 3 ’
54.91%, ¢ ’56. 77%, ¢ ’ 1 . ¢ 5 ’
51.56%, 2 , 45. 42% ,46. 36.17%, ¢ > 34, 59%, ¢ ’
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35.74% , 2 . 32. 43%., s 2
30.73%  31. 46%, (P<0.05), ¢ 5 7 32.43%.,
29.63%.,28.76% 29.49%, ‘ e ’ 30.73%,
4 N
Table 4 Content of protein, fat and NFE of sweet sorghum in different clipping frequency
Varieties Clipping frequency Protein/ % Fat/ % NFE/ %
None cutting 4,5840. 13" 0.4540. 04° 54,9140, 42
¢ 5 7 1 First cutting 7.19+0. 06° 0.58+0.13" 36.4340.83¢
Jtian No.5 2 Second cutting 7.0640. 152 0.7640. 27 45,4240, 37>
F 35. 047 72.97* 78. 03
None cutting 6.94=40. 37" 0.5940. 24% 56.7740. 65
¢ ’ 1 First cutting 8.94+0. 33° 0.88+0. 31° 39.5240. 96¢
Jiutianzasan 2 Second cutting 8.1340.21¢ 0.66+0. 26" 46,5440, 47>
F 8.73* 61.73™ 27,38
None cutting 5.3540. 42" 0.49%+0.07¢ 51.5640.52
¢ ’ 1 First cutting 6.98+0. 14° 0.58+0. 06" 35.2740. 81¢
Super herder 2 Second cutting 6.4940.53% 0.69+0.0. 32 41,5040, 78P
F 9.35% 23,477 66. 25"
None cutting 93. 37" 4.68 45, 87+
Vari F 1 First cutting 57.69™ 24.33* 3.91
ariet
anety 2 Second cutting 59. 607 4.83 8.18*
3 varieties F 22,79 2.81 235.89*
5 >
Table 5 Content of fiber, NDF and ADF of sweet sorghum in different clipping frequency
Varieties Clipping frequency Fiber/ % NDF/ % ADF/ %
None cutting 27.2940. 64¢ 57.5840.58° 29.6340.63¢
¢ 5 7 1 First cutting 39.1340. 752 64.8440. 38" 35.17£0.57¢
Jtian No,5 2 Second cutting 33.3340. 48" 61.2441.13° 32.4340.72°
F 47,37 37,827 47,14
None cutting 20.6841.03¢ 54, 7440.72¢ 28. 7640, 84bc
¢ ’ 1 First cutting 35.0740.72° 62.5940. 69" 34.5941. 34°
Jiutianzasan 2 Second cutting 30. 6440, 83" 58.38+0.58" 30.7340. 720
F 52. 87" 38.95* 29.81*
None cutting 28.5340. 45¢ 54,0440.72° 29,4940, 48bc
‘ ’ 1 First cutting 41.4640. 86° 66.7240. 37¢ 35. 7440, 47°
Super herder 2 Second cutting 37.6340. 74" 61.38+0. 94> 31.4640. 39>
F 31,717 58. 047 43. 57
None cutting 16.02* 3.07 2.61
Vari P 1 First cutting 5.11 1. 32 1. 94
t
ey 2 Second cutting 6. 32 1.86 16.07*
3 Varieties F 91.02* 27,297 159. 617
2.2.3 NN 7, 2 ; 1
, 3 . ;0 2
(P<<0.01), 3 (P<<0.01),*
; 1 .09%., ‘ TT.16%,
9.32%,9.60% 9.72%, ‘ ’ 5.35%,
; 5.35%,7.16%  8.09%., 3 . 1
) 4.36%,4.95%  6.28%., 0.23%,0.28%  0.31%;
(P<<0.01),° .
¢ 6.28%, ¢ 5 ’ 5 ’ 2 s 2
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0.16%;‘ ’ ¢ ’ 2 ’ O- 24% O- ZS%s
2 ’ ’ 5 ¢ ’ 2 ’
0.13% 0.14%., (P<<0.01), 0.35%, 1 0.29%.
3 , 3 s
) 0.12%,0.19% 0.12%; 1 , 28.65%,14.59%  18.39%;
2 ¢ 2 . 1 .
5 7 1 . 0.36%, 2 7.20%,7.49% 5.26%.,
0.21%;* ’ 1 2 (P<<0.01),
6 [N
Table 6 Content of ash, calcium, phosphorus and sugar sweet sorghum in different clipping frequency
Variety Clipping frequency Ash/% Ca/% P/% Sugar/ %
None cutting 4. 3640. 37" 0.1940. 00" 0.124+0.01¢ 28.6540. 58"
¢ 5 ’ 1 First cutting 9.3240. 622 0.23+0.01* 0.36+0.01* 7.20+0. 34¢
Jtian No,5 2 Second cutting 5.35%+0. 32" 0.16=+0.01°¢ 0.2140. 02" 10. 24=£0. 27"
F 19. 627 50. 36 27,317 33,58
None cutting 4.9540. 15¢ 0.1340.02¢ 0.19+0.01° 14.5940. 25°
¢ ’ 1 First cutting 9.6040. 422 0.28+0.01* 0.25+0.00* 7.49-0. 34
Jiutianzasan 2 Second cutting 7.1640. 28" 0.24+0.00" 0.2440. 00" 8.99+0. 31"
F 44,07 88. 35™ 41,04 17.39*
None cutting 6.2840. 24¢ 0.1440.01¢ 0.1240.00¢ 18.394+0. 36*
¢ ’ 1 First cutting 9.7240. 38 0.31+0.00* 0.29-0.01" 5.26+0. 46¢
Super herder 2 Second cutting 8.0940.17° 0.1740.01" 0.35%0.01* 8. 7140. 24°
F 42,74 27.06™ 59, 47" 62. 047
None cutting 51.18* 20. 147 67.59™ A7, 45
Vari E 1 First cutting 3.97 74,83 41.31* 21.78%
ariet
anety 2 Second cutting 53. 347 21.41% 240. 57 6.91*
3 varieties F 35. 47 32,747 13.72* 10.22*
1 , 2 )
H
, : 2 .1
[8]
o (1850 m) . o
s 5 (1999 m) s s ,
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