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Analysis of environmental factors affecting the main agronomic and
quality traits of sweet sorghum

LUO Feng, LI Xinyu, TANG Chaochen, LIU Huifen, PEIl Zhongyou, SUN Shoujun”

(College of Agronomy & Resources and Environment, Tianjin Agricultural University, Tianjin 300384, China)

Abstract In order to analyze the environmental factors affecting the main agronomic and quality traits of sweet
sorghum, experiments were conducted in four regions of Tianjin, Xinjiang Uygur Autonomous Region, Inner Mongolia
Autonomous Region and Liaoning Province with different genotypes of sweet sorghum as study materials. The
relationship between the target traits and environmental factors were analyzed and a prediction model for target traits
was established. The results showed that. The plant height, stem diameter and the number of stem nodes of sweet
sorghum were dominated by genotype effect; Its panicle length was dominated by genotype X environment interaction
and genotype effect and panicle weight was dominated by environment effect; Brix and crude protein content were the
result of the average interaction of genotype, environment and genotype with environment. The brix was positively
correlated with soil pH value,organic matter content and available phosphorus content, while the crude protein content
had no significant correlation with diurnal temperature difference and organic matter content, but it was positively
correlated with eight other factors such as precipitation; Path analysis and stepwise regression analysis showed that
daily average temperature, diurnal temperature difference, soil pH value and available phosphorus content were the main
factors affecting panicle weight, among which soil pH value had the greatest and negative effect; =10 C effective
accumulated temperature, soil pH value and organic matter content were the important factors affecting the brix,and the
contribution rate of organic matter content was the highest, which had a positive effect on crude protein content. The key
factor affecting the crude protein content was precipitation.

Keywords sweet sorghum; traits; environmental factors; genotype; environment; interaction effect
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Table 1 Names and origins of test materials
s AR P30 5 2 He VR
Code Name Origin Code Name Origin
1 ShE 1 5 F1 & China 49 PZY-1 H1[E China
2 ZREE 2 5 F1[E China 50 PZY-2 1 [E China
3 e 3 5 F1[E China 51 PZY-3 F1[E China
4 Ji 341 1 [E China 52 PZY-4 1 [E China
5 JEEE 1 = H1[E China 53 CQL-243 11 E China
6 Roma % [E America 54 CQL-236-2 #1[E China
7 Rio % E America 55 CQL-238 1 [E China
8 P F[E America 56 CQL-239-1 F1[E China
9 L 2% E America 57 P1 H1 [ China
10 Rk A WK FII. Australia 58 P3-2 fi[E China
11 JUH S F1E China 59 P5-2 F1E China
12 JLEF R #i[# China 60 P8-1 #i[E China
13 81101 #1 [ China 61 P9 #1 [ China
14 81102 #1[# China 62 P11-2 #1[# China
15 81103 #1[# China 63 P13-1 #1[# China
16 W453 H1E China 64 P14 H1[E China
17 W454 #1[E China 65 P17 #1[E China
18 W455 1 [E China 66 P19 1 [E China
19 W456 #1[E China 67 P22-1 #1[E China
20 W457 1 [E China 68 P23 1 [E China
21 W461 1 [E China 69 P30 1 [E China
22 1S4555 El B India 70 P32 1 E China
23 Early honey % [E America 71 P34 #1[E China
24 HONEY-2 FE America 72 P35 H1E China
25 MN-3460 % [E America 73 P36-1 #1[# China
26 MN-3461 % E America 74 P38 #1[# China
27 MN-4251 % [E America 75 P39-1 H1[E China
28 Saccaline-5 % [E America 76 P44 #1[# China
29 Straitneck-1 £ [E America 77 P46 1 [E China
30 Straitneck-3 * [E America 78 P47 F1[E China
31 B35 ElJ India 79 P48 #1[E China
32 BJ166 F1[# China 80 P50-2 #1[# China
33 BJ298 #1[# China 81 P53 H1[E China
34 BJ299 #1[# China 82 P54-2 #1[# China
35 BJ338 H1[# China 83 P55 H1[E China
36 BJ320 D1 #) #1[E China 84 P56-1 #1[E China
37 8142 F1 & China 85 P57 F1 & China
38 8143 H1E China 86 P59 H1E China
39 8147 #1[# China 87 P60 #1[# China
40 8161 #1[# China 88 P62 #1[# China
41 M-81E F# E America 89 P63 #1 [ China
42 Sugar drip % [E America 90 P64 F1[E China
43 H 1 1 [E China 91 P66 1 [E China
44 a2 #1[E China 92 P67 #1[E China
45 3 H1[E China 93 P69 H1[E China
46 &t 4 1 [E China 94 P70 1 [E China
47 &5 H1[E China 95 P71 H1[E China
48 WPW H1 & China 96 P72 H1 & China
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Table 2 Characters of sweet sorghum varieties (lines)

AR 7% R - {H P 1 22 R
Characters Amplitude Mean SD CV

& /em Plant height 175.26~428. 35 278.51 83.16 0.308 6
2201 /em Stem diameter 0.99~1. 86 1.46 41. 46 0.284 0
ZEA5 %0/ Number of stem nodes 9.00~20. 00 13.00 2. 60 0.200 1
i /em Spike length 16. 80~36. 40 20. 27 5.01 0.247 1
i # /g Spike weight 30. 61~170. 50 58. 20 22.03 0.378 6
MR/ % Brix 13.20~25. 90 17.70 5. 84 0.329 9
HLZE H &8/ % Crude protein content 1.89~5. 84 3.83 1.48 0.386 9
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Table 3 Analysis on genotypes,environment and genotype X environment
interaction effects of sweet sorghum characters
lE2N i H HE PR Y W FE R X R
Characters Item Genotypes Environment Genotype X Environment
F-value 16.62* 102. 78 2,57
s /cm Plant height
P/% 73. 54 4. 56 21. 90
F-value 4,24 26.30" 1. 10
ZEH] /cm Stem diameter
P/% 65.79 2.21 32.00
F-value 5.447 17.55™ 1.76™
ZX95%0/ Number of stem nodes
P/% 55.80 11.70 32.50
F-value 3.86" 0. 27 1.14™
f K /em Spike length
P/% 42.02 4.43 53.55
F-value 4,68 842.08" 2.07°
T H /g Spike weight
P/% 19. 32 46. 51 34.17
F-value 4,12 65.50" 1.71*
RS/ % Brix
P/% 31.48 35. 60 32.92
F-value 6.79" 484.81" 1.81™
HE S8/ % Crude protein content
P/% 33.11 31.62 35.27

TE P g SERRL VPRI K (R XCBR A o S J7 AL 1 43 L

0.01 X [a] 35 F) 4% i & K F-,

* RN AT R AE 0. 05 IX 0] 3% ) 3 35 K -+ %% RIRTE

Note: P is the percentage to total sum of squares for genotype, environment and Interaction effect. * ,significant at

the 0. 05 probability level for data in the same row; *x ,significant at the 0. 01 probability level for data in the

same row.
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Table 6 Stepwise regression analysis of environmental factors and sweet sorghum Yield and quality traits
PR 1 1 7 o P bR
Character Regression equation F-value SD
FH Spike weight y=32.013+3.2192, +1.7292; —12. 38224 +0. 9122y, 0.751 21.602 4,362
HEFE Brix y=5.176—0.782x, +4. 362x;+11.781x; 0.671 18.575 3.961
HERTR y=2.132-+7.356x, —6.931x; +0. 83615 0. 549 12.551 0. 781

Crude protein content
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