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Phenotypic Traits Diversity Analysis of Hippophae rhamnoides
subsp. sinensis Wild Germplasm in Qinghai Province
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Abstract: In order to explore the phenotypic diversity of wild Hippophae rhamnoides subsp. sinensis
resources in Qinghai province, 150 wild seabuckthorn resources from 10 regions in Qinghai province were
collected and 12 phenotypic traits were analyzed. The results showed that seabuckthorn represented rich
phenotypic diversity, with the coefficient of variation of 12 phenotypic characters ranged from 16.49% to
58.76%. Especially, three trait including ground diameter, tree height and thorn length were observed with great
variations, showing the coefficient of variation over 50%. Correlation analysis revealed significant or extremely
significant correlations among all characters except tree height, branch, ground diameter and leaf width. The
phenotypic traits were observed correlating with latitude and altitude. The different traits were affected by
different geographical factors, among which the leaf traits were largely affected. Four principal components with
eigenvalues greater than 1 were revealed by principal component analysis, showing the cumulative contribution
rate of 86.35%. Hundred fruit weight was detected with the greatest effect on phenotypic traits diversity. These
results indicate abundant phenotypic diversity in population of seabuckthorn resources in Qinghai, with great
potential for exploitation and utilization. This study provided a scientific basis for the breeding and preservation
of excellent germplasm resources of Hippophae rhamnoides subsp. sinensis.
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Table 1 Survey information of Hippophae rhamnoides subsp.

sinensis

Hir's izt 184K (m) RZ(°) e o)
Code Population Altitude East longitude North latitude
1 TR MY 2713 37.76 101.21
2 Ik MQ 3350 34.66 100.76
3 £ BM 3510 32.92 100.85
4 HEHZ 2596 36.96 101.85
5 Bi% QL 3170 38.13 100.29
6 [Ff& TD 3320 34.74 100.80
7 AT MH 2080 36.19 102.74
8 R HY 3010 36.77 101.24
9 K DT 2468 37.25 101.46
10 BiH GN 3540 35.70 101.08

MY : Menyuan; MQ: Maqing; BM: Banma; HZ: Huzhu; QL: Qilian;
TD: Tongde; MH: Minghe; HY: Huangyuan; DT: Datong; GN:

Guinan; The same as below
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FIFH Excel 2010 1 SPSS 26.0 X i A 54 E4 1
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Table 2 Variation of phenotypic traits in 150 H.rhamnoides subsp. sinensis

FRIWEIR Phenotypic traits I KA Max. #z/IME Min. S-H4(H Average FrifEZE SD BREH(%) CV
e (m) Crown width 4.50 0.40 1.54 0.71 45.81
142 (cm) Ground diameter 15.10 0.60 471 2.38 50.63
B 5 (m) Plant height 7.50 0.60 2.13 1.10 51.36
43 % Branches 4.00 1.00 1.41 0.62 43.65
B R (g) Hundred fruit weigh 26.04 3.50 14.10 5.42 38.43
542 (mm) Longitudinal diameter 8.79 2.35 5.68 0.94 16.49
HLS0#4% (mm) Fruit diameter 9.47 2.42 6.04 1.22 20.12
RIEAEEL Fruit shape index 2.30 0.38 0.96 0.19 19.54
-K:(mm) Leaf length 91.54 5.76 42.11 10.99 26.10
5% (mm) Leaf width 12.51 0.68 6.52 1.56 23.88
454X Leaf shape index 81.60 0.80 6.73 2.73 40.61
HH (mm) Length of thorn 100.46 1.87 28.28 16.62 58.76
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Table 5 Principal component correlation analysis
1 262 3 4
PC1 PC2 PC3 PC4

Phenotypic traits

E R E Hundred fruit eight  0.95 0.22 0.01 0.04

HilH: Length of thorn -0.27 0.67 0.38 0.38
e MR Crown width 075 -0.30 0.48 0.04
142 Ground diameter 0.45 0.21 0.74 -0.11
5 Plant height 0.09 0.04 0.76 0.34
434 Branches 0.3 0.54 0.15 -0.72
Rz 0.46 068 =030  -0.05
Longitudinal diameter

SRSLHEAE Fruit diameter 0.81 050 =029  -0.01
P S| 7y -0.86 0.08 0.11 0.04
Fruit shape index

MK Leaf length 0.56  -0.77  -0.02 0.06
5% Leaf width 0.69 -020  -0.37 0.51
24 0.15  -0.86 0.15  -0.39

Leaf shape index
FFE{H Eigenvalues 4.25 3.02 1.88 1.22
Bikk# (%) Contributionrate ~ 35.42  25.16 15.65 10.12

ERTTERR (%) 3542 6058 7622  86.35
Cumulative contribution rate

FFAE( Eigenvalue
I

=
T

1 2 3 4 5 6 7 8 9 10 11 12
F R4 Main ingredient

1 REMERERS D

Fig.1 Principal component analysis of phenotypic traits
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Table 6 Correlation analysis between phenotype traits and
ecological factors in Hippophae rhamnoides subsp.

sinensis

FAER E23: 3 HifE 3223
Phenotypic traits Longitude Latitude  Altitude
‘B H Hundred fruit weight 0.02 -0.02 -0.18
HIH Length of thorn 0.20 -0.70" 0.35
Sl Crown width 0.37 0.25 -0.51
4% Ground diameter 0.61 -0.21 -0.20
4§ %5 Plant height 0.53 -0.28 -0.11
/3 #% Branches -0.56 -0.12 0.20
RAYME Longitudinal diameter  -0.46  —0.55 0.51
R If42 Fruit diameter -0.40  -0.24 0.20
HIEAEEL Fruit shape index 0.05 -0.39 0.41
MK Leaf length 0.41 0.67 -0.65"
"5 Leaf width -0.09 0.11 -0.04
48 %4 Leaf shape index 0.47 0.83™ -0.82™"

3 hie

HWI 2 F B st Wy SO R SR L [R A T A 520
SRR IAT—E WAL T RIBMR AT
DU S e AR 93845 2 RE 0, X0 R b D
ik HF AAEEE L, CARZyEEd T
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