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Table 1 The growth status of leaves, branches, and buds of branches at different angles
E AR
. 0° 45° 90° 135°
Measurement index
YT AR
. % 231.40+13.18a 198.52+12.42b  153.26 +9.08c  134.90 + 13.28d
Leaf area of spring shoot/mm
FKA TR
2 279.07 £39.5a  232.63 + 27.8b 197.08 £ 53.05c  177.34 + 27.49d
- Leaf area of autumn shoot /mm
Leaf FAY L E
) ) . i 81.35 + 6.35¢ 97.67 £ 13.51b  110.78 £ 5.54a 74.20 + 13.65¢
Lamina mass per unit area of spring shoot/ (g-m™)
R L
) . i 121.57 £ 14.96b 127.80 + 14.22ab 136.93 +30.33a  93.02 + 7.84c
Lamina mass per unit area of autumn shoot/ (g-m™)
R HTRE K
. 17.87 £ 3.08a 13.48 £ 1.75b 10.97 £ 0.73c 8.27 £ 0.27d
Maximum annual branch length /mm
ilVE ks 2.71+0.31 2.11+0.27b 1.51 + 0.36 1.11 £ 0.25d
53 Base diameter of shoot longer than 10 cm /mm SEDta T o1 0,956 T
Branch B AU
21.00 + 3.43b 25.30 + 2.54a 27.00 £ 2.45a 17.70 £ 2.63c
Number of new shoots
>10 cm#i iy S HUA
6.20 + 1.03a 3.80+1.32b 1.30 £ 0.48¢c 0
Number of new shoots longer than 10 cm
5 [ PR
0.97 £ 0.04a 0.84 + 0.03b 0.70 £ 0.02c 0.53 + 0.06d
Internode length /cm
15 L /%
. 69.01 + 5.5¢ 75.62 + 4.92b 87.94 +7.67a 67.26 + 3.32c
o Flower bud ratio
Bud R 1.13 £ 0.29 1.72 £ 0.24b 2.01£0.19 0.77 £ 0.11d
Longitudinal diameter of flower bud /mm e Rese T crEDIve T
1E2F AR
) 1.05+0.31c 1.63+£0.23b 1.95+0.24a 0.72 +0.15d
Transverse diameter of flower bud /mm
*2 AEAEHENEXRERMRIERES
Table 2 The fruiting characteristics and nutritional components of branches from different angles
b=k i=p 7
. 0° 45° 90° 135°
Measurement index
Rz
) o ) 5.60 £ 0.27b 5.63 £ 0.47b 5.87 £ 0.20a 5.39 £ 0.15¢
Fruit longitudinal diameter/mm
Rttt
) ) 6.13 £ 0.33c 6.40 £ 0.52b 6.74 £ 0.53a 6.11 £ 0.20c
. N Fruit transverse diameter/mm
GHSEPER "
1B
Seed setting character . g . 14.92 £ 0.79b 14.41 £ 0.87b 15.75 £ 1.07a 13.35+1.17¢c
Weight per 100 fruit/g
10 cm&t B Ey/ 4
. 14.78 £ 1.93d 27.80 + 2.46b 44.67 + 1.68a 19.47 £ 2.00c
Fruits number of 10 cm branches
17 3/% Fruit setting rate 65.89 + 2.40c 71.28 + 5.26b 79.72 £ 3.00a 65.27 + 3.63c
VAL E TR %
) 7.58 £ 0.79a 7.86 £ 0.79a 6.84 + 1.05b 7.30 + 0.60ab
Soluble solids
TN T 5E PR Yo
RLE IR ! ° 2.10 £ 0.40b 2.65+0.20a 1.93 £ 0.20b 242 +0.41a
. . Titratable acid
Fruit nutrients o . . 1
44 & C Vitamin C/ (mg-g™ 4.18 + 0.66bc 5.82 +1.09a 3.82+0.76¢ 4.64 +0.76b
S 4.81+0.24b 5.31+0.41a 4.57 +0.43b 3.95+0.41
Total Flavonoids/ (mg-g™) R T R IV ELAIC
o e A I EAR G JE . > 10 om AR . A5 TRLRRLE SR A 5
7 ABGRARBERAIE M & i SRR iy EEREE R 7 ARSI E NSC i
PR ) & AR B & R B e B R A IO L > 10 em BT AR A
Ky 7T ARG AR A & B S RO IR B U R EAHOC . 9 AR AT
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A1 e o | %
A12 @ 6 6 . s
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#/Notes: *P<0.05, *P<0.01, **P<0.001. A1:7 A% /R/K# Pre-dawn water potential in July; A2:7 J IE4-/K# Midday water potential in
July; A3:9 % Rk # Pre-dawn water potential in September; A4:9 F 1E4- 7k # Midday water potential in September; A5:7 % /% PLC Pre-
dawn PLC in July; A6:7 A IE4- PLC Midday PLC in July; A7:9 H % /2 PLC Pre-dawn PLC in September; A8:9 H IE4 PLC Midday PLC in
September;A9:MTH LI 57k 3K Leaf area specific hydraulic conductivity; A10: 25 FLEL /K % Stem area specific hydraulic conductivity; A11:14+
Y64 3% Net photosynthetic rate; A12:5fL-5: % Stomatal conductance; A13:7%#% 4% Transpiration rate; A14:7 J A% 4 A5 3B o] %5 Mol & &
Solube sugar contentin of branch xylem in July; A15:7 J] K 451) K & n] i M4 7 i Solube sugar contentin of branch phloem in July; A16:7 JT#&
SR IRFBTENS &5 Starch contentin of branch xylem in July; A17:7 J k% 4 Bz 38 %E k3 & & Starch contentin of branch phloem in July; A18:7 %
S K i #B NSC % i Non-structural carbohydrate content of branch xylem in July; A19:7 J B 44 Fz #f NSC & & Non-structural carbohydrate
content of branch phloem in July; A20:9 ;S ABHE AT %4 &+ Solube sugar content of branch xylem in September; A21:9 [ 4 £ iz &R 7]
W PERES I Solube sugar content of branch phloem in September; A22:9 J ki 4 A JF#BHE#; & it Starch content in of branch xylem September;
A23:9 FA ki 491 ek & i Starch content of branch phloem in September; A24:9 A 44K iR NSC & & Non-structural carbohydrate content
of branch xylem in September; A25:9 A £ k19 B3 NSC 5 & Non-structural carbohydrate content of branch phloem in September; B1:F& A4
T Leaf area of spring shoot; B2:Ek#i4n- 11 Leaf area of autumn shoot; B3:%A# lLIE Lamina mass per unit area of spring shoot; B4:FkAH
[L - # Lamina mass per unit area of autumn shoot; B5:x fOBiAS K B Maximum annual branch length; B6: > 10 cm #i #7342 Base diameter of
shoot longer than 10 cm; B7:§i #4514 Number of new shoots; B8:> 10 cm #4425 Number of new shoots longer than 10 cm; B9:4E % 5 [t
Flower bud ratio; B10:75[a]iiH Internode length; B11:4£2£4\#2 Longitudinal diameter of flower bud; B12:4£ 2f##1% Transverse diameter of flower
bud; B13:5524\42 Fruit longitudinal diameter; B14: 3524542 Fruit transverse diameter; B15:7 # it Weight per 100 fruit; B16:10cm 45 5%
Fruits number of 10 cm branches; B17:473#% Fruit setting rate; B18:1] 4 [E X4 Soluble solids; B19:1]j#%E & Titratable acid; B20:4E4: % C
Vitamin C; B21:4.#%[i| Total Flavonoids
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Fig. 6 The correlation between water and carbon metabolism indicators and growth and
fruiting indicators of different angle branches
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Effects of Water and Carbon Metabolism on Growth Traits from
the Angle of Hippophae rhamnoides
subsp. sinensis Rousi

LI Ze-qi, LI Hai-bo, LIU Yong-qiang, HANG Yu-jie, ZHANG Hong-yi, WANG Lin
(College of Forestry, Shanxi Agricultural University, Jinzhong 030600, Shanxi, China)

Abstract: [Objective] The aims of the study are to explore the relationship between water-carbon metabol-
ism and growth and fruiting of different angle branches of Hippophae rhamnoides subsp. sinensis Rousi,
deeply understand the impact of branch angle on water-carbon metabolism and growth and fruiting, as well
as its intrinsic physiological mechanisms, and provide a theoretical basis for the formulation of efficient cul-
tivation techniques for seabuckthorn. [Method] Based on the four angle branches(0°, 45°, 90°, and 135°)
of Hippophae rhamnoides subsp. sinensis Rousi, the differences in water status, photosynthesis, non-
structural carbohydrate (NSC) content, branch and leaf buds growth status, fruiting traits, and fruit nutrition-
al components of different angle branches were compared, and the relationship between water-carbon
metabolism and growth and fruiting of different angle branches was analyzed. [Result] There was no signi-
ficant difference in the water potential between 0°-90° branches in July. The water potential of 135°
branches in the early morning and noon of July was significantly lower than other angles. With the in-
crease of branch angle, the PLC of branches in July and September showed an increasing trend, while the
specific leaf area hydraulic conductivity and the specific stem area hydraulic conductivity of branches
showed a decreasing trend. The difference in net photosynthetic rate between 0°-90° branches was not
significant, while the net photosynthetic rate of 135° branches was significantly lower than other angles.
There was no significant difference in NSC content in branches in July, but the NSC content in the xylem of
branches increased first and then decreased. The NSC content in the phloem of branches decreased with
the increase of branch angle in September. Leaf area and growth of new shoots decreased with the in-
crease of branch angle. While specific leaf weight, total number of new shoots, flower bud proportion,
flower bud longitudinal and transverse diameter, fruit longitudinal and transverse diameter and 100-fruit
weight, number of fruits per 10 cm and total flavonoids content incerased first and then decreased, reach-
ing a higher level at 45° and 90°. [Conclusion] With the increase of branch angle, the water condition dur-
ing drought period and the nutritional growth of branches deteriorates. The NSC storage, flower bud differ-
entiation, and fruiting traits perform better at 45°-90°. This indicates that water-carbon metabolism is an im-
portant pathway for the influence of branch angle on the growth and fruiting characteristics of seabuck-
thorn. The utilizing of 45°-90° branches can promote yield formation in production.

Keywords: Hippophae rhamnoides subsp. sinensis Rousi; shoot angle; water-carbon metabolish; flower
bud; growth; fruiting traits
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