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Table 1 The situation of geographical location information and sampling of elite tree in
natural population of H. rhamnoides subsp. sinensis in Shanxi

gt i ZR 37 PR E =
Populations Latitude(N) Longitude(E) Altitude/m Precipitation/mm No. of individual

£k Youyu 40°5'~40°13’ 112°24'~112°33’ 1346~1843 406.9 8
2z Yunzhou 39°59'~40°10’ 113°33'~113°46’ 943~1315 369.3 10
]~ R Guangling 39°49’ 113°54'~113°55’ 1923~2098 372.2 14
1.8 Wuzhai 38°54'~38°55" 111°53'~111°54" 1774~1867 460.6 6
J5°F* Yuanping 38°49'~38°56¢’ 112°21'~112°25' 1507~1809 411.9 4
T Ningwu 38°49'~38°55" 112°8'~112°23" 1609~1638 427.4 4
14 Kelan 38°43'~38°47" 111°43'~111°46' 1537~1980 444.6 6
M EL Xingxian 38°17'~38°26’ 111°24'~111°34’ 1603~1991 464.8 7
7K Wenshui 37°28'~37°34' 111°30'~111°35" 1620~1876 432.8 19
F)i5 Heshun 37°11'~37°26' 113°26'~113°51" 1223~1359 509.9 13
FZE Xixian 36°45'~36°47 111°11’ 1552~1669 480.0 19
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Table 2 Multiple comparison of phenotypic traits of elite trees in natural populations of H. rhamnoides subsp. sinensis

TiRE RLifE Rsgisz Pk HARE Ty THL =
Populations  Transverse diameter/mm Longitudinal diameter/mm Fruit shape index Hundred fruit weight/g Weight of 1 000-seeds/g
11k Youyu 5.92+1.02a 5.39+0.81 a 0.92+0.07 abed 13.14+6.48 ab 8.25+2.19a

21 Yunzhou 6.2140.42 ab 5.9240.39 ab 0.95+0.05 d 14.37+3.16 abc 8.10£2.02 a
]~ R Guangling 7.184+0.96 d 6.39+0.36 b 0.89+0.05 abc 21.74+8.33 d 10.21£1.72 ab
.28 Wuzhai 6.26+0.70 abc 5.65+0.64 ab 0.90+0.01 abed 14.00+4.89 abc 9.00+2.53 ab
J°F Yuanping 6.92+0.70 bed 6.06+0.34 ab 0.88+0.05 ab 17.35+5.08 abed 10.00+2.45 ab
T Ningwu 6.34+0.37 abc 5.64+0.18 ab 0.89+0.07 abc 14.30+1.46 abc 8.75+1.26 ab
Al X Kelan 6.4+0.70 a 5.64+0.72 ab 0.93+0.03 bed 12.85+4.95 a 8.83+2.14 ab
M HL Xingxian 7.07+0.60 cd 6.20+0.68 ab 0.88+0.05 ab 19.94+5.29 bed 10.71+2.81 b
37K Wenshui 7.18+0.74d 6.25+0.87 b 0.87+0.06 a 20.21+7.10 cd 9.32+1.42 ab
F)5 Heshun 6.34+0.84 abc 5.9740.76 ab 0.94+0.04 cd 15.2246.40 abed 8.92+1.61 ab
FEL Xixian 6.2540.39 abc 7.2840.52 ¢ 1.17+0.05 ¢ 20.54+4.14 cd 10.16+1.61 ab
*F-¥5) Average 6.52+0.68 6.03+0.62 0.93+0.05 16.69+5.21 9.30£1.98
FfH F value 4.759%* 6.991%* 42.173%* 3.301%* 1.963*
FRI5 Fpr <0.001 <0.001 <0.001 0.001 0.045

et Rk ey B ik o
Populations  Fruit stalk length/mm b (10em) ™) Branch length in current year/cm  Thorn length/cm  Thorn density/(1> (10 cm) ™)
11k Youyu 1.37+0.26 a 70.88+12.01 abe 15.04+4.94 ab 3.07+0.51 de 2.43+0.47 b

21 Yunzhou 1.6440.44 ab 76.03+13.31 abe 17.36+5.43 abc 2.29+0.63 bed 2.22+0.64 b
]~ R Guangling 1.36£0.38 a 83.88+27.43 abed 20.78+7.39 be 2.58+1.20 cde 2.43+1.27b
.28 Wuzhai 1.45+0.25 ab 62.04+20.68 a 14.47+£2.48 a 1.53+0.46 ab 2.00+0.85 b
J°F Yuanping 1.56+0.24 ab 86.69+9.85 bed 17.25+4.15 abe 1.68+0.85 ab 2.25+0.87 b
T Ningwu 1.66+0.38 ab 72.75+16.72 abc 20.85+1.03 be 2.37+1.27 bede 2.60+1.26 b
Al X Kelan 1.68+0.36 ab 93.29+32.84 cd 12.95+3.10 a 1.07+0.59 a 0.53+0.33 a
M HL Xingxian 1.5940.54 ab 75.43+7.70 abc 18.80+5.68 abc 3.07+0.16 de 2.10+0.62 b
7K Wenshui 1.70+0.44 ab 70.84+17.86 abc 22.34+4.26 ¢ 3.18+0.74 ¢ 2.83+0.98 b
F)5 Heshun 1.62+0.44 ab 63.75+15.14 ab 17.9546.49 abc 1.80+0.84 abc 2.5240.76 b
FEL Xixian 1.90+0.31 b 102.63+25.10 d 21.62+4.28 ¢ 3.19+0.40 ¢ 2.54+0.66 b
*F-15 Average 1.59+0.37 78.02+18.06 18.13+4.47 2.3540.70 2.22+0.79
FfH F value 2.221* 4.627** 3.458%* 8.901%* 3.730%*
FI8:%: Fpr 0.022 <0.001 0.001 <0.001 <0.001

A 2R RN EREE (p<0.05) MEFWEE (p<0.01). RMHIAFMELARMEE, RTINS FRNG 78RR Z 7 8%

(p<0.05) .

Notes: * and ** were respectively significant difference at 0.05 level, high significant difference at 0.01 level. The values in the table are presented as mean
+ SD. Different lowercase letters in the same column indicated significant difference at 0.05 level between populations.
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Table 3 Variation coefficients of phenotypic traits of elite trees in natural populations of

H. rhamnoides subsp. Sinensis o
i Refife  REsE B HRmE  METRRE R SR HEERC K
Populations Transverse  Longitudinal ~ Fruit shape Hundred fruit Weight of Fruit stalk Fruit Branch lengthin ~ Thorn ~ Thorn
P diameter diameter index weight 1000-seeds length density current year length  density
4iE Youyu 17.22 15.09 7.63 49.32 26.52 19.17 16.94 32.85 16.59 19.44
2z Yunzhou 6.78 6.68 5.76 21.99 25.00 26.79 17.50 31.28 27.65 2894
I~ R Guangling 13.43 13.40 5.65 38.31 16.82 28.34 32.70 35.55 4647  52.17
1178 Wuzhai 11.19 11.26 0.79 34.93 28.11 17.57 33.33 17.15 30.18 4243
J5*F Yuanping 10.09 5.66 5.75 29.29 24.49 15.56 11.36 24.05 50.86  38.66
T Ningwu 5.86 3.26 8.13 10.20 14.38 22.90 22.98 4.96 53.78  48.65
7} X, Kelan 11.65 12.68 2.76 38.54 24.19 21.21 35.20 23.90 55.52 61.24
M H Xingxian 8.49 11.01 5.22 26.51 26.24 33.97 10.21 30.18 530  29.61
7K Wenshui 10.27 13.93 6.67 35.15 15.20 25.62 25.21 19.08 2339  34.65
F Heshun 13.21 12.75 4.48 42.05 17.99 27.30 23.76 36.13 47.14  29.93
f2FL Xixian 6.18 7.14 4.70 20.18 15.83 16.44 24.46 19.82 1244 2589
P14 Average 10.40 10.26 5.23 31.50 21.34 23.17 23.06 25.00 33.58 37.42
x4 FEDBARREEREHERXST
Table 4 Correlation analysis of phenotype traits of elite trees in H. rhamnoides subsp. sinensis
FRIPER Rockire Rshir BB AAmE M7 TRAE ORWK ZSUERE SERK K R
Phenotybic traits Transverse Longitudinal Fruit shape Hundred fruit Weight of  Fruit stalk  Fruit Branch length Thorn Thorn
yp diameter diameter index weight 1000—seeds length density in current year length density
Rhift 1.000
Transverse diameter
Wiz 0.612" 1.000
Longitudinal diameter
P -0.319” 0.551"  1.000
Fruit shape index
B 0.884" 0.872"  0.115 1.000
Hundred fruit weight
i T & 0.528" 0.585™  0.137 0.602" 1.000
Weight of 1000—seeds
RK -0.033 0285  0.380™ 0.092 0.115 1.000
Fruit stalk length
ST -0.308" -0.015 0.320" —0.183 —0.168 0.023 1.000
Fruit density
HERK 0.285™ 0316  0.092 0.332™ 0.136 0.158 -0.059 1.000
Branch length in current year
LRSS 0.123 0.285" 0214 0.248" 0.068 0.216"  —0.002 0.466" 1.000
Thorn length
% 0.227° 0.253"  0.075 0.298" 0.116 0.078 —0.152 0322 0.507" 1.000
Thorn density

: *: p<0.05; **: p<0.01. K[
Notes: *: p <0.05; **: p <0.01. The same as below.

BEL. 25 AT A, EERMEAERSN 87.66%, CLAER N VDR R B ER 10 A4S0
KL HEMEE MR, TR 26.13%; 55 3 Bl EIIRMARZEUSER, $aklBor 3 4> E it
PRI TR . R R, £ RO R B A T B A

AR A 2O B PR AR TR/ MAR, TTERR Y. Yoo Y5 ERO Y R EGUE AR IS A A
N 15.38%, bk 3T RRTT ZE TR SRR I TR AR -
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Table 5 Correlation analysis between phenotype traits and ecological factors in elite trees of H. rhamnoides subsp. sinensis
FAMEIR R 7R R PR E
Phenotypic traits Latitude Longitude Altitude Precipitation

JSLHAE Transverse diameter -0.027 0.039 0.357" -0.165
H 52447 Longitudinal diameter 04117 —0.231° 0.302" 0.184
SR Fruit shape index —0.467" -0.323" —0.005 0.389™
T J i & Hundred fruit weight -0.194" -0.096 0.378™ -0.021
FhF Tk & Weight of 1000-seeds -0.159 -0.105 0.339™ 0.075
FHK Fruit stalk length —0.342" —-0.274 —0.024 0.236"
45525 )% Fruit density —0.148 -0.216 0.053 0.017
M4ER; K Branch length in current year —0.250" —0.133 0.274" 0.016
#4 Thorn length —0.186 —0.295™ 0.126 —0.049
%5 B Thorn density -0.157 0.002 0.094 0.020

£ 6 FREDHRARBARRRIRI TR ST B

Table 6 The PCV of phenotypic traits of elite trees in
natural populations of H. rhamnoides subsp. sinensis

SR FE B4 Component
Phenotypic traits 1 ) 3
RSZHE4%E Transverse diameter 0.67 —0.51 0.50
FRYE Longitudinal diameter 0.90 038  —0.02
S FEHL Fruit shape index 0.35 078 043
i & Hundred fruit weight 095  —0.12 0.25
R & Weight of 1000—seeds 0.77  —0.01 0.53
HAH K Fruit stalk length 0.38 0.69 -0.23
L5929 Fruit density 0.40 0.76 0.30
24E 4% K Branch length in current year 0.87 -0.17 -0.24
#4 Thorn length —0.67 0.40 0.52
#I % FE Thorn density -0.51 0.58 0.55
FFME{H Eigen value/A 4.62 2.61 1.54
TRkZ Contributive percentage/% 46.15 26.13 15.38

Y,=0.349X,+0.112X,-0.174X;+0.264X,+0.349.X s~
0.076X,+0.146X, +0.046X;+0.092.X;+0.120,,

Y=0.196X,+0.212X,+0.366X1+0.00 LX,~0.028 X5+
0.304X,+0.237.X, +0.065X3—0.020X,+0.049.X,

Y70.059X,~0.044X,-0.094X;-0.019X,+0.150X
0.020X,+0.228X,-0.240X;+0.385X,+0.415X
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Sampling location of elite tree in natural population
of H.rhamnoides subsp. sinensis
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Fig.1 Comprehensive principal component scores of elite
trees in natural populations of H. rhamnoides subsp. sinensis
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Fig.2 Cluster analysis of phenotypic traits of elite trees in
natural populations of H. rhamnoides subsp. sinensis

LRI 4 KN HEE . K RN
BEALR, ZRGaRIEE.
3 it
3.1 FEDRENREERESHSHENE

F & L R A BB UE MR BRI )
JEFERt, Horp, FRAIHR BT s R R 2% S LA
RS e MRS T B L P, A
SEMZREME IR T R TR RIS, 285 25T LA
S WPRIRAA ) B BURAE , AR5 RGO, HER(ER
BRI, RAZH R, Mk, BRRE
N, LA YRR B R BRI, MR 2
PERAIRM, AR, HEYREAR A AR SRR
S AR A B X PR ()8 I R R, AR S R AR
K, UBHAEIE N PR v Rl

AL, 1LVEAE rh E VDO SR PR A]
FHEFEEMRNAER, FIER RN 22.10%,
Horbr, R0 A 7 R B K (37.42% ), RIB4s
B AR R BN (523% ), &3R4 KR AE
SRFAEMAE KBRS, HeEM Rk
B, VG4 CaE L b E VDR AR MR A AR R
JEAESE, Hrp, BRGENERZRKTAMGE
AR ST, AR B, AR B S R T
HIAESE R FHEER, REED BT A,
L P v E YD RO SR PP A R R () P A 5 R
BT 3.1%~26.5%, H, BIRMHRAE SR E i
K, PPN, AFRER S8, ek
R e B E 2l DA E - YAt 4,
B2 RVINRABE R R R, AR SepEfcsm; hisk
TR FASE, EEZH S EE RS, Mk

XE

AN TR R B85 DR )i B AT L) AR 1Y
255 P ECHL 2 BT A B AR S LA, v [ 90
RSN RN PSR Tk RSB SO
fife . R AREEEREE (p<0.01)
IEAHSE, RV BR T RN RIEKMFAER R,
R  BABOR, R duBoR, xRS S
S BP0 b w0 AR T IR A S A o AT A 18—
o A RO AR A 2R TR Ta] AR 5
Privss, FIBIRBES RN TERRE ML, &£
WIRELE RERRAR, RECHMEBOR, FUEHRE0E R, R
Fehite ., REGME. AREE . AT TR SR
W T R IR, KRBT R, BER
S B TIEOR, WA RS R IEY X E T
ERTIMIRAR S E T e — 2. @H T, 1
Py AR A0 AR S LU B A2 2, i EL A B
S, AR DR 2 AR A S T B2 AR L
ZhEEFTCRRI 3 A AR R -, TR
TARIIMIR A AL 555 B A3 B RIAFSP- Gl 2 >
BHTEUIARES, NP AR AR 2
IR SR ARBIEEIRER, D
ST SR FAE AT 114 2 28 P bR A S 5 4t 3L 405 32 A
P2 A B R T EIIMR,

T A MR SR A I T IR SR, 1)
I BGESAE . AELL L K BENE 555 2 R
CUBEIGETS S Wl o7 W TR IR AP TR Y a
B, BEEE B REAE 5 0, SR ALK ILTE4s 114
R E VD RFPREDA 73 4 28, A FRREIFR ™A% 1211
Mo BRI SRS, R L rh VDO SRR L
WRIBIPEIRARIE B LA 57, HAT BEHLAE 5 A9
Mo REEECTVRESE WAL, P B E v
BB WA At A B A S e, AP RAR S
A ZA8TERR . ATRESE T VR E 20 A



118 7 N A S I %34 %
fEGILAA T R L2 B2 KATILEE (4] S0, 5, 75 R WA 5 e B R ).
KUKIRRES, FERAE AR R 4%, 1) PEALIRE, 2019, 4 (7); 4545,

RSB TR ORI B AR T AR oy, w70 ) T R TR SRR A PR

A R AL S RE 5 BT 4 40T A O] L VU 5 5F B2 4, 2018,
i R s - 27 (4): 11-20.

3.3 {:I/'g;tgﬁ’f;fwﬁf 5% A n 61 HEORI, RALI, D25, M BRI AR
g o BERE, Tl HAESE A SRR 1. MOl BRETESE, 2020,33 (1): 152-161.

— IR ZINREA SR, EREASHEBEM SRR (7] 30 % 0ok, i, %, BAs IR R SCIY A R & R T

Wb B EH RVER . T EYD R L VG E 5 N 4 IR [)]. PAUMBE 244, 2019, 34 (6): 22-29,36.

TS e, AR IREE & 2 . S g 10 1 PR (8] ML, kl, VAR, . MUGHING AR TR R SR

B FSATERE, AERMLITTE IV B B ) 47 PR P2, 2019,5 (4): 6983

FEFRTHOAER . S U pL R T Ty (91 &k, AU, 248, 2. MBI AR FIE N R AR A

LR T 5 R B T [ P e SR %[J]».ﬁ%i?&%‘lﬁ,zms,u (12): 1168-1178.

W AT PRI, BRI . BP BN e s e R

e 2 o Y N ’ - ’ ’ : e

gﬁ ;; ;’i‘ﬂ] {iﬁ;ﬁg : )élTLj“ Mjﬁ%ﬂﬁ%I [11) BICRE FHII, 2420, 4. KRB SRR 5 0], ey

—JE)= , R RETF LA F R A AR, 2017, 41 (10): 1091-1102.

LR, EATRENLRAE, RIS A . b [12] VBRKLL, oA R, R0, 25, WRIT R G SR RE P SE R A0 R4
FTEFNEERR, T RS . 2, AGERARL AEL. WA %44, 2017, 28 (3): 748-756.
Hi T R YR AR R TR (2) FREA [13] sk, W, 0§, % SRR VDR W R /e 1L 75 5 R 5
?&iﬁ’f?%ﬁﬁ?{, 4%31:/;?&%\ ﬁ%&ﬁiﬂ*ﬂi&%ﬁi?&éﬁ WY TS R B (0], I PE AL K2R . A SRR R, 2008,
BOVTRRER L SN, ERAFPHOESE LR, 22 s
S [14] %f”f x%z; Eitlné‘“f E?#ﬁf%lxﬁuﬁaﬁmﬂummm
B, DRV, BB, A (g o mam o 6 5 Ao gt
R RO BT 1A% B IR BRI M0, MORRERRSE, 2007,20 (1): 10-14. o
4 Ep (16 Feflilde. 20 R0vb 5 A 54 (D] Jbst: hE A& A, 2005,
(17) BeB, W, B L0, . ohSayb B w24 3 7 R AR B 2

L PG48 Fh R b R SRR R A T A R B 3 BTN D], TR KRS 5, 2012, 26 (11): 159-
RAES:, TR REON 22.10%, HHEAE KR o
L T (18] 208, 51k ARV T o 52 2 AR R 53 5 J% B B B b
WHATHUMIORING  SBIERAR, ZHE ) o s s 4 gt
RIERREE D, GATREIT, TEHE ottt oo b T
St FE Y RO BB RV A T A X B o ot o A
TR SR e AR A0 174 2 B PR R AR S5 5 e B 6 2 A [20] BRIk, BLING, 45 1250 5P A A &
W2 N FERTFETFEE, ILVEE T EY R SR R ST ] PRI BT AR, 2012, 13 (6): 1093-1100.
BESEA Fe IR R T i S Ar S5, HAA BEFLAS S [21] B, oA, XUAERLL, 45 YRSCoT-PCRIL 1A R ML 1L 1 5
b DL ERESE S b E A B B A Y A £ Yk (1], 43 FAEY B F,2021,19(6):1940-1946.
RIS T B LRl 1 O X e it [22] HIJ“E, ¥ , SAHE % BT EOE B B RS R
THA S FRIZERG [T]. PEALAREBE2AR, 1993,4 (3): 8-12.

(23] A, B 9, BIURTBWR, % HFH6 T FIh B RERF VbR

P SEMOR RS [T, S AE3R, 2018, 35 (5): 548-556.
2 : [24] # %, RAHL BHK, . LT 7 1L o [ b R o 2 2
(1] sk, ¥ 4, DL YRl R R & o (1], Mol R# HYRIFSE L], ARl RH =AY, 1992,5 (5): 512-517.

7%, 2005, 18 (4): 381-386. (251 R B dhak O SR TG R E RO R R AL A
[2] # &, T WHBE IM]. JEat BHEH RTHE, 2006, BFSC L], PRALIE A0 I SRRFER, 2007, 43 (3): 78-84.
[3] ZRBefl, 743, KL, WBA RN A BFSCHEE 1], 35 Mol [26] BRIUEE, 2Bk, £ MK, 25, (LGB ThBRsk SRR AR S22 T,

272241, 2007,29 (2): 162-167.

ST 0], B ARIFSE, 2019, 37 (3): 153-160.


http://dx.doi.org/10.3321/j.issn:1001-1498.2005.04.003
http://dx.doi.org/10.3321/j.issn:1001-1498.2005.04.003
http://dx.doi.org/10.3969/j.issn.1001-1498.2012.01.006
http://dx.doi.org/10.3969/j.issn.1672-1810.2012.06.029
http://dx.doi.org/10.3321/j.issn:1001-1498.2005.04.003
http://dx.doi.org/10.3321/j.issn:1001-1498.2005.04.003
http://dx.doi.org/10.3969/j.issn.1001-1498.2012.01.006
http://dx.doi.org/10.3969/j.issn.1672-1810.2012.06.029

54 R I VEA P E YR SRR RO R AL 5T 119

(271 Ui, Rz 22, 2, 2 AN R A F U B AR R R T 2 [29] sz, B, Rimfh, . NS RAMBERT SR

FEPERFSE (D] VLR 224 . A AR AR, 2019, 16 (8): 92- YR 5224, 2009, 33 (2): 291-301.

96, 9-10. (30] %= Bl hEPE, SRSV D], 2. PEILh
(28] ik, ARSCZE, LR, % FET R SCHRIR A 0 F R R T I LR, 2007.

ZREERTST [T]. A 252541k, 2014, 34 (6): 1451-1460. (311 BRIBEFH, LERER. MORFFI: M. U5t w3808 th ik, 2005.

Study on Phenotypic Variations of Elite Trees in Natural Populations
of Hippophae rhamnoides L. subsp. sinensis Rousi in Shanxi

GUO Xue-bin'*

(1. Shanxi Academy of Forestry and Grassland Sciences, Taiyuan 030012, Shanxi, China; 2. Seabuckthorn Engineering Technology
Research Center of National Forestry and Grassland Administration, Taiyuan 030012, Shanxi, China)

Abstract: [Objective] To study the variation of phenotypic traits and the relationship with ecological factors in nat-
ural population of Hippophae rhamnoides L. subsp. sinensis Rousi in Shanxi Province, so as to provide technical sup-
port for germplasm resource collection, preservation and breeding of H. rhamnoides. [Method] 10 phenotypic traits
were investigated for 110 superior individuals in 11 natural populations of H. rhamnoides subsp. sinensis from
Shanxi, China. The phenotypic variation among populations was studied using analysis of variance, coefficient of
variation. The principal component analysis and cluster analysis were used to classify the population. [Result] The
correlation analysis revealed the correlation between ecological factors and phenotypic traits. The results showed that
10 phenotypic traits of H. rhamnoides subsp. sinensis were significant (p < 0.05) or extremely significant (p < 0.01)
among elite trees of different populations. The average variation coefficient of elite trees in natural populations was
5.23%~37.42%. There were significant positive correlations (p < 0.01) between the transverse and longitudinal dia-
meter of fruit, the weight of a hundred fruits, the thousand-grain weight of seed and the branch length of the current
year, while negatively correlated with fruit shape index and fruiting density (p < 0.01). The thousand-grain weight
was positively correlated with the transverse and longitudinal diameter of fruit, and the weight of a hundred fruits (p <
0.01). Fruit shape index, fruit stalk length, branch length of the current year and latitude factor were extremely signi-
ficantly (p <0.01) and negatively correlated; the transverse and longitudinal diameter of fruit, the weight of a hun-
dred fruits, the thousand-grain weight of seed, the branch length of the current year and altitude factor showed a ex-
tremely significant (p < 0.01) and positive correlation. The results of principal component analysis showed that the
comprehensive score of elite trees in Xixian population was the highest, while that of Wuzhai population was the
lowest. The cluster analysis was carried out using Euclidean distance between populations, and the elite trees of 11
populations were divided into 4 groups. The results revealed the phenotypic traits of elite trees of H. rhamnoides sub-
sp. sinensis in Shanxi did not form the rule of continuous variation, and had the characteristics of random variation.
[Conclusion] There are abundant phenotypic variations among elite trees in natural populations of H. rhamnoides
subsp. sinensis in Shanxi. The comprehensive traits of elite trees in Xixian populations are the best, which can be re-
ferred to as a key area for collection of elite germplasm resources of H. rhamnoides subsp. sinensis.

Keywords: Hippophae rhamnoides L. subsp. sinensis Rousi; elite trees; phenotypic diversity; comprehensive

evaluation
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