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Fig. 2 Stem area specific hydraulic conductivity and
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at different positions of the sea-buckthorn canopy
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Fig. 3 Photosynthesis, stomatal conductance, transpiration rate and water use efficiency of branches at
different positions of the sea-buckthorn canopy
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Table 1 The influence of the position of implantation on the morphology of branches, buds and leaves
Mk=gi=p a3 R-75%3 TRk TEECE
Measurement index Top branch Middle branch Bottom branch
10 cmZ% %t Buds number of 10 cm branches//> 12.6x1.4 a 12.1£0.9 ab 10.3+1.9b
2162 LB Flower bud ratio/% 74+8 a 67+8 a 40+2 b
IRA S H Mixed bud ratio/% 1516 a 12t5a 17+2 a
éid 2 L il Leaf bud ratio/% 112 ¢ 21+5b 432 a
12490 Flower bud longitudinal diameter/mm 2.45+0.08 a 2.37:0.16 a 1.93+0.12 b
162512 Flower bud transverse diameter/mm 3.35:0.18 a 3.53£0.0.11a 2.86+0.18 b
R germination percentage/% 91.2t5.3 a 92.216.0 a 77.288.2b
244 K 4K Biennial branch length/cm 66.0+3.4 a 57.8£3.9b 46x7.4 c
24E 4 1 4 %L 4% Biennial branch base diameter/mm 9.8+1.1a 8.2+09b 71£16¢
. A EE Number of new shoots /4™ 10.5+2.6 a 11.5¢2.9a 52+26b
Branch >10 cm¥ A% Number of new shoots greater than 10 cm//> 4.4+19a 4.4+23a 5.6+2.7 a
>10 cm#HT A %:4% Shoot base diameter greater than 10 cm/mm 3.7+0.5a 3.7+0.5a 2.8+0.4 b
>10 cm¥ A4 K& Shoot length greater than 10 cm/cm 30.0¢6.8 a 33.7+5.5a 20.3+2.2b
I8 HE Y Leaf area/mm? 378.2¢31.0a 386.4+19.8 a 309.8+23.2 b
Leaf tu i & Specific leaf weight/ (g-m™) 114.8+12.3 a 117.7¢15.3 a 101.5422.4 b
®2 BHEMUEWUREEIZMERMRIEFRETHIZ
Table 2 The influence of the position of implantation on branch fruiting
characters and fruit nutritional components
AR bR N5 % S TR % TEECK
Measurement index Top branch Middle branch Bottom branch
10 cm# 4% Fruits number of 10 cm branches/{™ 23.2+3.6 a 26.2+1.6 a 12.3+3.7b
H H i &= Weight per 100 fruit/g 11.6+£0.3 b 12.4+0.2 a 10.9+0.2 ¢
S SR W42 Fruit longitudinal diameter/mm 5.3620.30 b 5.70+0.27 a 5.19+0.28 b
Seed setting character Lg% Fruit transverse diameter/mm 6.56£0.30 b 6.90£0.29 a 6.49£0.26 b
K Fruit stalk length/mm 1.96+0.09 ab 2.0410.17 a 1.89:+0.18 b
Ap LR Fruit setting rate/% 73.7+7.2 a 64.3+5.6 ab 52.9+2.0 b
A HEE ) Soluble solids/% 13.9710.96 a 14.15£0.08 a 9.38+0.15b
B A Flavonoids/ (mg-g™ 11.1£0.7 a 10.7£0.2 a 10.7£1.7 a
Fruit nutrients Y4 % C Vitamin C/ (mg-g™) 5.87+0.54 a 6.20£0.50 a 6.000.60 a
i E’R Titratable acid/% 2.184+0.12 a 2.39+0.25a 2.35+0.14 a
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Correlation between Water-carbon Metabolism and Growth and
Fruiting Traits of Upper, Middle and Lower Branches in the
Crown of Hippophae rhamnoides subsp. sinensis Rousi

LI Hai-bo, XUE Hao, XUE Jing-ru, CAO Xi-juan, WANG Lin
(Forestry College, Shanxi Agricultural University, Jinzhong 030600, Shanxi, China)

Abstract: [Objective] To understand the relationship between water and carbon metabolism and growth
and fruiting of branches at different positions in the crown of Hippophae rhamnoides for providing a certain
theoretical basis for the formulation of cultivation technical measures for Hippophae rhamnoides tree
shape culture. [Method] According to the two-year-old branches in the upper, middle and lower crown of
Hippophae rhamnoides, water status, photosynthesis, non-structural carbohydrate (NSC) content, branch
and leaf growth, fruiting traits and fruit nutrients were compared. [Result] The results showed that there
was no significant difference in the pre-dawn water potential of branches in different parts of the crown,
and the water potential of the bottom branches at midday was significantly higher than that of the upper
and middle branches. The percentage loss of conductivity (PLC) of the middle branch in pre-dawn was sig-
nificantly lower than that of upper and lower branches, and the PLC of the bottom branch at midday was
significantly higher than that of top and middle branches. The stem and leaf area specific hydraulic con-
ductivity of upper branches was significantly higher than that of middle and lower branches. The net photo-
synthetic rate in the top branch was the largest, followed by middle branch and bottom branch. NSC con-
tent in xylem of middle branches was significantly higher than that of upper branches, but there was no sig-
nificant difference between the upper and lower branches, as well as between the middle and lower
branches. There was no significant difference in NSC content in phloem among branches, and the NSC
content in leaves of upper and middle branches was significantly higher than that of lower branches. The
longitudinal and transverse diameter of flower buds, the proportion of pure flower buds, the germination
rate, the number of new shoots, the basal diameter of new shoots, the leaf area and the specific leaf mass
of the bottom branches were significantly lower than those of the upper and middle branches. The longitud-
inal and transverse diameter of fruit, fruit setting rate and soluble solid content of the bottom branches
were both lower than those of the upper and middle branches. The branch length and base diameter of the
upper branches are significantly higher than that of the middle branch. The fruit quality and fruit vertical
and horizontal diameter of the middle branch were significantly higher than those of the upper branch.
There was no significant difference in the contents of flavonoids, vitamin C and titratable acid among differ-
ent branches. [Conclusion] The lower branches are greatly affected by shading, which significantly re-
stricts the uptake and growth of photosynthetic products, and affects their fruiting traits. The upper
branches are dominant in growth, and the middle branches are dominant in fruiting traits. Therefore, the
tree-shaped cultivation of Hippophae rhamnoides should take full account of its light conditions, and timely
remove the branches in the lower light area. At the same time, we should pay attention to the balance
between nutritional growth and reproductive growth, and making full use of the upper and middle branches
of the crownfor improving the yield and quality of Hippophae rhamnoides.

Keywords: Hippophae rhamnoides L. subsp. sinensis Rousi; Branch growth position; Water-carbon
metabolish; growth; Fruiting properties; Fruit nutrients
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