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Effects of Stubble Height on Sprouting Ability and Non-structural
Carbohydrates Accumulation and Distribution

of Hippophae rhamnoides ssp. sinensis
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LIU Shuling', CHEN Wenhong', LI Gengian'"
(1 College of Forestry, Southwest Forestry University, Kunming 650224, China; 2 Zhaohua Forestry Bureau of Guangyuan
City, Guangyuan, Sichuan 628060, China; 3 People’s Government of Wenfu Town, Jiaoling County, Meizhou, Guangdong

514160, China; 4 Forestry Station of Dingbian County, Yulin, Shaanxi 718600, China)

Abstract: We analyzed the dependencies of sprouting ability and the non-structural carbohydrate (NSC)
content on the stubble heights to investigate the nutrient accumulation and allocation mechanisms of
sprouts in Chinese sea buckthorn (Hippophae rhamnoides ssp. sinensis). The experiment was conducted
on a 15-year-old Chinese sea buckthorn plantation in Dingbian County, Shaanxi Province. No stumping (as
the control) and stubble height 0, 10, 20 cm were set to the process. The results showed that; (1) with

the increase in stubble height, the sprouting number from stumps increased, the sprout survival and
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growth ability went up first and then went down, and NSC content of each component went up first then
leveled off or went down. (2) The NSC contents in each part of clonal ramets for all stubble treatments
were significantly higher than those of the control. (3) The NSC reserves went up first and then went
down, the leal and root NSC allocation ratios were the highest and significantly higher than the control
when the stump of 10 cm. (4) The sprout growth was significantly positively correlated with the contents
and reserves of NSC, while the sprout number, sprout survival number were potentially positively correla-
ted with the contents and reserves of NSC. In conclusion, the contents and reserves of NSC and allocation
ratio in leaves and roots could be increased by the appropriate height of stubble, promoting the growth and
survival of stumping. The stump of 10 cm showed the best in the sprouting growth and survival ability.

Hippophae rhamnoides

Key words: stubble height; stump sprout; non-structural carbohydrate;
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Table 1  The sprouting capacity and growth of tree stump of Hippophae rhamnoides

ssp. sinensis at different stubble heights

BH BT 3 B

A7 - -

milﬁﬁihr Spffjtifﬁr%ber Sprout survival Sprout survival H'iﬁgjh/m Diameter/mm (‘,afﬁ/m
number rate/ %
AP No stumping (CK) 0 / / 0. 25¢ / /
SF-# 0 em Stumping of 0 cm 14. 04c¢ 12.37b 88. 11 1. 18b 13.79¢ 1. 40c¢
F-FE 10 em Stumping of 10 cm 18.92b 16.97a 89.69 1.57a 18. 65a 2.22a
-7 20 em Stumping of 20 cm 25.05a 18. 99a 75.81 1.55a 16.77b 1.89b

AR ENG FRE R R AL B E AR 0. 05 AKSFAF7E 835 P22 % (P<<0.05), F A

Note: Different lowercase letters indicate significant differences among treatments at 0. 05 level (P<C0.05), the same as below
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Fig. 1 The non-structural carbohydrate content in the sprout modules of Hippophae rhamnoides
ssp. sinensis at different stubble heights
2 HEDPKRABTFESERRERSIAGIESEMERKKLEVESE
Table 2 The non-structural carbohydrate reserves in the stump modules of Hippophae rhamnoides
ssp. sinensis at different stubble height
b b A T R At o b
25 e , 2 i
3'2"};2%&7}{ - B Reserves of aboveground modules/g Reserves of underground modules/g 'E‘ffi‘
Y Stumping T
Nomswructural Cheight  nf B B b b  1h T W reseres
carbohydrate Leaf Branch Trunk Stump Aboveground  Vertical root Horizontal root Underground '8
CK 38.88b 44. 39a 32. 86a 0. 00 116. 14b 22.61c 35.83¢ 58. 44c¢ 174.58b
A 0 cm 21. 29¢ 9. 98¢ 5.33c 0.00 36.61c 24. 34c 52.67¢c 77.02¢ 113. 62¢
Soluble
sugar 10 em 91. 28a 52. 88a 25.98a 8.42b 178.58a 63.57a 124.72a 188. 30a 366. 88a
20 cm 41.27b 26.44b 16. 58b 14.72a 99.01b 45.37b 84.73b 130. 40b 229.41b
CK 26. 45bc 59.87a 53.54a 0. 00 139.87b 22. 36¢ 36.91c¢ 59.27¢ 199. 14b
R 0 cm 15. 35¢ 12. 88¢ 7.95¢ 0. 00 36.19¢ 23.29c¢ 51.67c 74.97¢ 111. 16¢
Starch 10 cm 69. 35a 63.71a 41.48a 10.27b 188. 83a 62. 88a 121.50a 184.39a 373.21a
20 cm 33.24b 30. 28b 25.69b 18. 54a 107.75b 44, 21b 83.61b 127.81b 235.57b
CK 65.33b 104. 26b 86.41a 0. 00 256.01b 44.97¢ 72.74c 117.71¢ 373.72b
0 cm 36. 65¢ 22.86d 13.27¢ 0. 00 72.79¢ 47.65¢ 104. 34c¢ 151. 98¢ 224.78¢
NSC
10 cm 160. 63a 119. 59a 67.46a 18.71a 367. 40a 126. 46a 246. 23a 372.68a 740.09a
20 cm 74.51b 56.72¢ 42.26b 33. 26¢ 206.01b 89.87b 168. 35b 258.22b 464, 99b
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Table 3 The distribution pattern of non-structural carbohydrate in the stump modules of

Hippophae rhamnoides ssp. sinensis at different stubble heights

PR o AR R F A
"}tA% A E Distribution of aboveground modules/ % Distribution of underground modules/ %
Non*st?uctural Stumping . ;
Yonstructural =G0 Ty o o r E 1R KT AR W
4 Leaf Branch Trunk Stump Aboveground  Vertical root Horizontal root Underground
CK 22.25 25.45 18.79 0. 00 66.49 12.97 20.53 33.51
T 0 cm 18.74 8. 83 4.71 0. 00 32.28 21.35 46. 35 67.72
Soluble sugar 10 cm 24. 84 14. 46 7.09 2.32 48.72 17. 45 33.83 51. 28
20 cm 17.91 11. 46 7.22 6.45 43.05 19.92 37.03 56.95
CK 13.23 30. 00 26.79 0. 00 70.03 11. 31 18. 65 29.97
T 0 cm 13.81 11. 64 7.17 0. 00 32. 64 20. 89 46,47 67. 36
Starch 10 cm 19.02 17. 69 11. 15 2.78 50. 65 16.91 32,43 49. 35
20 cm 14. 38 12.48 10. 88 7.93 45.67 18.75 35.57 54. 32
CK 17. 46 27.87 23.05 0. 00 68. 39 12.08 19.53 31.61
0 cm 16. 31 1.22 5.93 0. 00 32. 46 21.13 46. 41 67.54
NSC
10 cm 21.93 16. 08 9.13 2.56 49. 69 17.18 33.13 50. 31
20 cm 16. 15 11.97 9.08 7.21 44, 38 19. 33 36. 29 55.62
F4 PEDPBEKEFRE . EERERKENEHFEEFUEBRKKEDSENEENEXRY

Table 4 Correlation coefficients between stump sprouting, survival capability and its growth increment and

the NSC content and reserve in leaves of Hippophae rhamnoides ssp. sinensis

o br LA M E A B NSC & it AT P A TE B A NSC fif

IndiElcation Soluble sugar Starch NSC Soluble sugar Starch NSC

content content content reserve reserve reserve

Wi A 0 Sprout number 0.603 0.283 0.482 0. 367 0. 384 0.376

B A A7 35 B0 Sprout survival number 0.653 0. 440 0.589 0.573 0.588 0.581
= ¥ Height 0.760" 0.740" 0.800"" 0. 825 0.834"" 0.830""
#:4% Ground diameter 0.847"" 0.877" 0.918"" 0.969"" 0.972"" 0.971""
5 i Canopy 0.834 " 0.864" 0.905"" 0.947" 0.951"" 0.949 "

o Hl ko 43 RN A G R BGEF] 0,05 A1 0,01 B FEIKTF

Note: * and ** indicate the correlation coefficients are significant at 0. 05 and 0. 01 level, respectively
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