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Variations of related indexes of non-structural carbohydrate in leaf of Juglans regia at different
altitudes and related analyses ZHANG Youfu”, LIAN Xiaofang, CHEN Chunyan, HOU Xiaogai
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Abstract; To figure out the relationship of accumulation and composition of non-structural carbohydrate
in Juglans regia Linn. with altitude and climatic factors, taking J. regia from 12 plots at different
altitudes (2 500-3 868 m) in southeastern Qinghai-Tibet Plateau as research object, and variations of
contents of non-structural carbohydrate, total soluble sugar, sucrose, fructose and starch in leaf and ratio
of total soluble sugar content to starch content were analyzed. In addition, relationships among indexes
and their relationships with climatic factors were conducted by Pearson correlation analysis and stepwise
regression analysis. The results show that contents of non-structural carbohydrate, total soluble sugar,
sucrose , fructose and starch in leaf of J. regia all show a tendency to increase with increasing of altitude ,
and all have extremely significant ( P<0.01) positive correlation with altitude ; while ratio of total soluble
sugar content to starch content in leaf shows a parabolic type variation with increasing of altitude, but
their correlation is not significant. There are significant ( P<0.05) or extremely significant positive
correlations among contents of non-structural carbohydrate, total soluble sugar, sucrose, fructose and
starch in leaf of J. regia, and their correlations with annual mean temperature, mean temperature of the
hottest month, range of monthly mean temperature and annual mean precipitation are significant; while
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correlations of ratio of total soluble sugar content to starch content in leaf with above indexes and climatic

factors are not significant. It is suggested that accumulation of non-structural carbohydrate in leaf of J.

regia increases with increasing of altitude, which is affected by temperature and precipitation factors, and

the effect of temperature factor is primary.

Key words: Juglans regia Linn.; non-structural carbohydrate; altitude; climatic factor; Pearson

correlation analysis; stepwise regression analysis
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Table 1 Specific locations of different plots of Juglans regia Linn. tested

B 4 Z TR /m
Plot Latitude Longitude Altitude
M TIZEME Zayu County in Nyingehi City N28°40’ £97°28' 2 500
ME TP E Bomi County in Nyingehi City N30°04’ £95°33' 2 850
PR T KAk EL Mainling County in Nyingchi City N29°07' £93°47' 3 070
MW Nangxian County in Nyingchi City N29°03’ E92°56’ 3150
EVER T 22 51 Zogang County in Qamdo City N29°51' £97°25' 2729
EV BT /\f5E Baxoi County in Qamdo City N30°00’ £97°03’ 3130
H BN WA Yadong County in Xigaze City N29°16’ £88°54’ 2978
H W 01 {~ 45 £ Rinbung County in Xigaze City N29°20’ £90°13’ 3781
1R AL £ Gyaca County in Shannan City N29°08’ £92°39’ 3300
IR T2 H & Sangri County in Shannan City N29°16’ £92°06' 3563
FipETT e AE Nyemo County in Lhasa City N29°20’ £90°17’ 3774
FrpEmT 7K 2 Quxu County in Lhasa City N29°18’ £89°27" 3 868
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NSC . FEgEMPERR K L5 4 & & Non-structural carbohydrate content; SS: RI M EME & & Total soluble sugar content; Suc: FEBH & Sucrose content;
Fru; JHES & Fructose content; Sta: JE T & Starch content; SS/Sta: RJ VA MM & & 5 VEH & & 11 LI Ratio of total soluble sugar content to starch

content.
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Fig. 1 Variations of related indexes of non-structural carbohydrate in leaf of Juglans regia Linn. at different altitudes
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Table 2 Pearson correlation analysis on related indexes of non-structural carbohydrate in leaf of Juglans regia Linn.
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AIFRFEARAAYAEE R EL  Correlation coefficient among different indexes

B
Index NSC sS Suc Fru Sta $S/Sta
NSC 1. 000
sS 0. 999 1. 000
Suc 0. 901 % 0. 889 1. 000
Fru 0. 856 0. 845 0. 802+ 1. 000
Sta 0. 681+ 0. 646 0. 79255 0. 7385 1.000
SS/Sta 0. 505 0.542 0. 264 0. 269 -0.260 1.000

])NSC: JESEM PR K AL & 4 & & Non-structural carbohydrate content; SS: A PE BB A & Total soluble sugar content; Suc: TEAE S &5 Sucrose
content; Fru; S Fructose content; Sta TER &1 Starch content; SS/Sta; A BB A S5 TEM &= 1Y LA Ratio of total soluble sugar

content to starch content. * ; P<0.05; ** . P<0.01.
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Table 3 Stepwise regression analysis on related indexes of non-structural carbohydrate in leaf of Juglans regia Linn. with climatic factors

6] J9 )5 72" Regression equatinn') R{E R value P{H P value
¥, =1 692. 682-150. 158x, +162. 960x, +20. 523x,—0. 002, 0. 888 0.016
y, =—1 857.950-128. 303x, +144. 183x,+32. 573x,+0. 158x, 0.873 0.024
y3 =1 695.853-100. 056x, +114. 271x,+29. 06525 +0. 449, 0. 866 0.028
y4=1 803.490-94. 786x, +73. 420x,-91. 307x; 1. 389x, 0.873 0.024
¥s=—65.268-21. 855x, +18. 778x,—12. 050x;—0. 160x, 0.933 0. 003
¥6=—503. 586+35. 810x, —27. 594x,+29. 469x5 +0. 323x, 0. 634 0.398

”yl . AR F AR K AL A 9 7% 1 Non-structural carbohydrate content; y,: B ¥ P BBl 75 7 Total soluble sugar content; y,: KEAM % & Sucrose

\ A~ B

content; y,: S-S Fructose content; ys: VER &1t Starch content; yg: Al BB S TER AR HE{E Ratio of total soluble sugar content
to starch content. x, : A Annual mean temperature; x, : HH SR Mean temperature of the hottest month; x5 : H AR
Range of monthly mean temperature; x,: 4F -3 /Kf Annual mean precipitation.
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