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Hybrids Breeding and Evaluation of H. rhamnoides subsp. mongolica x
H. rhamnoides subsp. sinensis for Multipurpose Use
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Beijing 100091 ;* Experimental Center of Desert Forestry ,Inner Monglia , Dengkou 015200)

Abstract ; In order to improve seabuckthorn for both fruit production and rise in soil erosion control , Chinese
Seabuckthorn ( H. rhamnoides subsp. sinensis) as male parent was crossed with Mongolian Seabuckthorn ( H. rh-
amnoides subsp. mongolica) as female parent. The Mongolian cultivar has large fruits and few or nearly no thorn.
Crossbreeding trial was started in 1995. Forty-five hybrid individual trees were selected in 1997. Experimental re-
sults indicated that the selected 45 hybrids were most significantly larger than the female parents in height, ground
diameter and crown width, but most smaller than the male parents. The number of thorns in 2-year-old branches of
the hybrids was 0 — 6 ,falling between the numbers of thorns in male and female parents. The 100-berryweight of
hybrids was 20. 10 - 63. 17g, except for eight individuals which showed exceeding parent fact, most significantly
smaller than that of the female parents,but 0 —206. 75% larger than that of the Chinese cultivars. Compared with
their parents, The results showed that the hybrids were intermediate in most characters. It also indicated significant
correlation of 100-berryweight with berry length , width and length of fruit stem. 1000-seed weight was significantly
correlated with length and width, and great significantly with thickness. Comprehensive evaluation results showed
that the ecological adaptability and economic value of the selected hybrid individual trees were obviously higher
than female parent and male parent respectively, and the ecological and economic value of the selected hybrids
was excellent.

Key words: Seabuckthorn; Mongolian seabuckthorn; Chinese seabuckthorn; Crossbreeding; Selection; Eco-

economic type

5 HEA:2011-10-11 f&E HH:2011-12-07

E WA 1 EMOLAREB T BEOL T T H S0 H (ZD200904 ) ;B Al BHE R AL B 4: 700 H (2009GB24320470)

TEE BN BeZ E A IR 5, B R G t RS e s F AR, E-mail ; duanag@ forestry. ac. cn
WA TR ,Tﬁ}“’“ ,ﬁﬂﬁﬁ o WS ) M T ORI R TS, E-mail ; zhangjg@ forestry. ac. cn



1094 iR 7/

A S [ 13 %

VOB ( Hippophae rhamnoides L. ) J& 1 i+ & vh
R, & — D BA = RASMEME T
AR HE AR Bl ZEFR EAC 5 T B T B X B
R BEANEL, A 7 3 By KU V0 K b PR R AR S
PEFPES YRRz I 3 N B 3 1) 2 R T
SE T U R TAE R ARE Ry 2 H ARl 55, 15
B AR LU H) R A b 9K 25 32 3 Rk 45 X
JURANRABWGE S EA , (HIF AR A A BAR 5 A
RS B AR AR 5 AR < WU . v E YD
iR A S w R UV Gt R {2 = B i
SR BB R 2 RN PR AR R
HEAT A R 35 4% BB 5 s A AR i A 52 iy v
WEE FEE TV LENE, 5 f 2R EE
FEZ U MR b BT R O g R e 3R
40°N RURG IXHA AN R A )R o [ v e ) 2 2
T R R T B | O A B D0 R 8 T AR o A
FrmibG , AT 3 A 2 0 R B2 98 T 5 2k A,
17 2 EE 2 TR PG T o 1 9 ) A 285 28 T B
A I D s £ 2 R % oy ) e v Y
TR B B SRR

B 22 R TRV R IR 52 Y O
B ( H. rhamnoides subsp. mongolica) , H 1 FE AR B} B¢
AR T 1989 4 M52k 5 3, 12 i ol I o ke /0 o
R i, KA R R 5 A% R TR
] 5 245 3 DS AR B (Y L T o A
P 22 MR R AR B, T 20 120 90 4R,
G I e ARSI WD REY L Ny TR S NN
W E VR ( H. rhamnoides subsp. sinensis ) i ACAS Y 4%
S AR, AT ZE th & MR 2 T (e 1At
SR Gy S

1 HREHE

L1 HIHESIKERT

AASHAI B B 22 M RS A i AU Y
DL RLELRR T AQAR Sy v [ VR 5 58 T Y
RAREE T BP0 R bk, T BA A KR R
FRRRE S R, DTS VD OABEAL B
P, T 1995 AFAE AR E MO RE BT BE YA 52
B2y 2hm® {5 VD IROE R R 5 AR L
PRL, REAE T I 22 8 A S A A Y e
2 AFRYUE R BRR (REAR) 20 xR, 156 bR JE H
10km 5 Fl A HE At 70 0obR 5 i B0 A R B R T
1997 AEFFURES AL JRHUT 1 AN45 5% 5 LA K bk
HEATRSERN, i 5 0 S, ARG Fh T 1998 4E 77

P ,1999 e, EMERITIE R 2m x2m, @
i 1hm*2000 A3bk , XA FBli% 2 1704717,
1.2 $EFRNZE
A KA BRI 22 B [E] R 2003 4F 8 H 5 2004 4F
8 H, B pk v AR iR (AR RN Oy
A ) Rtk e, iR e R SE R, B
A2 FRBENLIHER 30 A0t Fr iR R %k
it 1 10em BLE5 7 ¥ 80T . iR £ B AL ik R
10 > 2 SRR T RCEIE . SRS A A
BEMLIHIR 3 N ERE (o) , IR M, RIEE
FAn £ 2 E D AE (mm) AR (mm) FHER AR K
(mm) , BAR B Fh B AL HL 100 i R 52, 4>
BRI AE B AR B AR RS 100
KL Y6, Tl TR 5T B 3 DM REAS 1 7 3
i, Fh-FIE TR bR B E ERUR 5SS BEPLANE 100
R, A ER I R — R A B S AR AR
Je VA 100 R Fp 1) -2 1A
1.3 Z&FENFE
1.3.1 AEBMEEFIERENNENAZ TEH
JEAE T R AR T2 b X A K R SRR ) 2T
WriabRAa MR s HAE 3 AN RR, FE TSR AT
Wit , A TR R R WA R AL G 8T, I8 B 8
() S bR a3 AT L R 3 TR SR e R
PR .
FRES/500  x, <500cm
ba (1) :{ | %, =500cm
A% .
Hiz/12

1 x,=12¢m

x, <12c¢m
Ry (%) =
eI«
iE2/500  x; <500cm
()= %, = 500cm
iﬁﬂi‘@%%?ﬁﬁ]ﬂl = (Wt +1y)/3
1.3.2 ZFFEM  FEESRAARFR 7 0
SEARPRZE SV
[EES0 ¢
HRFE/60 x, <60g
p(x,) =
1 x, =60¢g
L%/
kR H/10kg  x, < 10kg
R (x,) =
1 x, =10kg

2 AR HORIEL



6 1 B [E45 . 1 22 MR v [E YRS SO i e 7 S 1A 1095

(15 - BR%) /15 x, <15 4
0 x,= 15 A~
LM ELEIEECE, = (p +p, +1)/3
1.3.3 4ABELFERMEEEN EBLWFES
FEHCE =(E, +E,)/2,

2 ZEREHH

2.1 RRZMIEML

WA A 2B RV BOCE R hr e | B2y
FhF AR A FE AR A I VD i Pl i 20% LA I
ORI EL VD AR 509% L b Bk e B 2kg LU
I AR R TR T e E R 10% L
b TEE AR 2000 RIS AR ILREE G R 24
KR 45 Bk, ATERZ R 2%

F1 S NMIREFHAKERGRERER

M}(X3) =

2.2 RRFEFEBEKREKRILE

21 MM 1999 4 5E AH Y 24 Al 56 K ik A
45 MR AR SR L 2 OR A E VR OE) B K
B L, 0 B s B 7 AR AR AR K AR bR, R 1
ATLUE Y, B 2248 R 5 b E Ve 28 ™= A 10 45 M
BLBARE bR 25 7E 150 ~ 555em 22 [A], & [ ¥ Y
30.80% ~112.94% & HAFA 5 22 K& K11 83.79% ~
307.26% ., FHELES MR & = T E VB S2.S6 .
S14 Fl S26 , HAN MR BR TAAA VB, SEAL
EREARAH H AL, A S — A ERR R S AR T REA
FEB S bR i il 2 e T REAS AR T A, A F
ACBEA Z [6) BT LA BT 36 2% b SRR A9 3 1 1, 4 i)
i 5 it AR ) 2 R TR I I AR

Table 1 The growth comparison of forty — five good hybrids and their parents

2 4RO A Leal

AFh S FRE (em) A2 (em) &R (em)  FHIK (em)  FAEK(em) 57 (kg)

No.of hybrids ~ Height  Diameter  Crown  Main branch  New branch  Yields Thomns of Kem) - 5E(em)

two-year branch Length Width

st 360 9.42 460 40 3 23.50 2 6.09 0.81
2 555 11.65 485 60 18 28. 80 1 5.41 0.95
S3 310 8.95 480 65 36 21.50 1 6.49 0.88
4 150 4.86 155 16 16 1.00 0 6.82 0.81
S5 400 8.92 369 40 38 8.50 4 5.25 0.85
S6 554 11.00 305 55 36 17.30 3 5.88 0.77
s7 185 4.54 205 23 19 0.92 3 6.35 0.84
S8 310 9.90 295 32 18 17.70 2 6.04 0.74
9 307 9.40 340 90 24 6.70 2 4.59 0.92
s10 310 12. 00 410 90 26 14.20 1 5.76 0.98
St1 400 9.00 380 35 2 19.70 2 4.78 0.65
s12 380 7.34 250 138 26 6. 80 3 6.43 0.89
s13 480 12. 00 290 70 15 9.50 1 6.68 0.84
S14 490 7.10 285 35 2 2.40 6 5.39 0.79
sl5 240 5.70 190 25 18 0.65 5 5.62 1.02
s16 340 7.20 180 60 25 6. 00 3 6.91 0.91
s17 310 10. 00 320 25 22 14.20 2 7.07 0.93
S18 330 9.30 210 27 23 3.80 2 5.86 0.90
S19 340 8.70 285 30 18 6. 60 2 6.09 0.84
$20 340 8.70 285 30 25 9.30 2 5.40 0.83
21 240 6.90 245 65 25 15. 40 1 5.12 0.87
s22 310 8. 60 310 28 27 15.70 3 5.90 0. 90
23 270 9.80 315 98 33 8.50 4 6.94 0.92
S24 420 10. 80 300 30 25 7.90 3 6.49 0.81
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FRAS B (om)  WR(em) EMCm)  EAK(em) SR (em) B RO et
No. of hybrids Height Diameter Crown Main branch New branch Yields Thoms of i (om) 3 (em)
two-year branch  Length Width
825 360 8.95 235 100 30 6. 00 1 6.27 0.91
S26 520 16. 00 525 90 20 13.50 2 5.73 0. 82
S27 300 6. 50 190 32 26 16.70 3 5.40 0. 88
$28 310 8.76 350 9 30 13. 80 3 4.64 0.77
$29 320 7.00 315 22 18 14. 10 2 5.40 0.91
S30 290 9.00 350 15 11 16. 50 1 4.37 0.70
s31 420 8.90 390 55 23 5.00 1 7.10 0. 85
S32 285 11.20 340 43 28 23.50 1 5.91 0. 81
$33 350 6. 50 285 70 26 4.50 2 5.26 0.77
S34 200 3.80 155 30 25 2.70 3 7.59 0.94
$35 380 11.00 380 45 22 11.70 3 6. 96 0.95
S36 380 9.10 335 50 27 9. 80 1 6.33 0.97
S37 225 4.50 210 28 30 1.80 1 6. 86 0.98
38 280 9.30 365 55 24 18.10 3 5.49 0. 83
$39 340 9.20 405 45 29 21.50 3 6.22 0. 88
$40 320 9.12 435 45 30 19. 80 1 6.92 0. 89
s41 400 6. 50 241 85 15 2.60 1 8. 40 0. 80
S42 350 5.20 206 40 27 5.50 3 5. 60 0. 90
S43 370 8.15 310 90 35 7.80 3 5.10 0.70
S44 310 9.40 330 60 17 7.80 1 6. 10 0. 60
$45 340 4.10 242 65 22 7.20 4 5.30 0.70
EEZN 179 4.70 164 32 14 6. 60 1 8. 09 1.02
&N 487 9.10 280 60 41 1.20 12 5.75 0.99
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Table 2 The fruits characters of forty-five good hybrids and their parents

PGS ERBUE(g) e HR

M (mm) K5 Ratio

T ARBE(g) WM BRI (mm) KIEH Ratio

No. of 100 — berry (mm) (mm) Length of of length No. of 100 —berry (mm) (mm) Length of of length
hybrids weight Length  Width stalk to width hybrids weight Length  Width stalk to width
S1 38. 68 8.32 8.75 3.79 0.95 S25 30. 17 7.52 7.88 3.10 0.96
S2 34.15 10. 52 7.54 3.72 1.40 S26 14. 40 6. 62 5.94 2.99 1.11
S3 46. 05 9.97 8.83 3.46 1.13 S27 20. 63 6.77 6.78 2.95 0.99
s4 63.17 11.72 9.88 4.57 1.19 S28 20. 10 6.78  6.99 2.00 0.97
S5 23.72 8.36 7.21 3.98 1. 16 529 32.30 7.80 7.95 3.00 0.98
S6 22.57 7.76 7.18 4.51 1.08 S30 29.75 6. 98 6. 87 2.00 1.01
S7 48.23 10. 55 8. 86 4.23 1. 19 S31 25.70 8.40 7.34 2.20 1.15
S8 38. 15 9.13 8.09 3.52 1.13 S32 28.25 8.20 7.70 2.20 1. 06
S9 34.28 7.94 8. 12 3.64 0.98 S33 27.55 8. 12 7.27 3.10 1. 10
S10 40. 45 8.80  8.69 4.48 1.02 S34 20.70 7.92  7.83 2.50 1.01
S11 33.97 8. 66 8.05 4.04 1.08 S35 34. 65 7.88 8.33 2.00 0.94
S12 40. 35 8.50 8.59 3.32 0.99 S36 27.35 8.17 7.23 3.00 1.13
S13 31.83 8.24 7.87 3.49 1.05 S37 30.95 8.83 7.94 2.20 1. 11
S14 42.22 8.21 8.58 3.31 0.96 S38 28.70 7.75 7.83 2.50 0.99
S15 38.55 8.60 8.77 3.51 0.98 S39 27.10 8.25 7.37 2.20 1.12
S16 30.98 8.18 7.87 3.45 1.04 S40 28.50 7.85 7.92 2.20 0.99
S17 53.63 9.97 9.22 3.90 1.09 S41 47.50 8.75 8.42 3.11 1.04
S18 29. 88 9.01 7.51 4.40 1.20 542 41. 50 8.71 7.99 4.04 1.09
S19 36.77 8.34 8.28 3.71 1.01 43 31.20 7.90 7.24 4.37 1.09
S20 35.27 9.14 7.92 2.96 1.16 S44 37.24 8.57 7.38 3.87 1. 16
S21 41.33 9.21 8.58 3.29 1.07 545 22.30 7.04 6.72 2. 60 1. 05
S22 28.28 7.87 7.59 3.58 1. 04 A 20. 05 7.49 7.71 1.90 0.97
523 30.52 8.76 8. 14 3.40 1.08 RAR 41.09 9.58 7.77 2.70 1.23

S24 27.33 7.02  7.35 4.06 0.96
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Table 3 Linear regression between different form indices of fruits of different hybrids

y x a b R? F 1L IK - Level of significance

HRE Ytz -27.4328 7.1727 0. 6539 71. 7800 0. 0000
Mtz ~58.8992 11. 6003 0. 8450 207. 1338 0. 0000

WK 14. 3958 5.6824 0.2010 10. 1166 0. 0029

Kl 0. 0254 0.9912 0.3257

Pz i e -0.2774 1. 0280 0.5222 41. 5250 0. 0000
WK 6. 2296 0. 6702 0.2301 11.3583 0.0017

Kilt 0. 4667 7. 4707 0. 4304 28. 6972 0. 0000

y=a+bx

2.4 EBZFREEMESEN

F 4G T kSN R 5 BALSIE
PR AN EE R 4 T, NS IIRELE AT
Wrahi KA, rik it B 22 fh 5 bk E, {H 75 0.3383 ~
1.0000 ZJa], REAC 3 22 4% K E, fH K 0.3592, 5 A
HHEVP B E, (B 0. 7641 AR & S4 | S7 1 S34 X
3NEARRIY B, (B BEAS ) 3R W H B0 a0 v 42 0 Bk
AR RE LS, i H A A A SR S W B T
BEAS 422 30w RE o AC A o [ V0, 19 A B 1
ik,

MNE TR PEN R, AL 248K E, (HN
0. 6425  SCA R EVI IR E, {54 0. 3349 4 K 24 Fh
HRk E, {HAE 0.4581 ~0.9202 [a], fR HH A K 4 Ff
2T R Y5 e T ACA v [E VD o 5 BEACAH 1L, ST
S14 ~S16 818,831,833 | S34 £l 837 1Y E, {HAK Tk
A RIIGIX 9 AN BRI 2R B PR RE S AR T BEA , HH AR

BRI A R 25,

A ASIE IR S A T E £ B PP 4 R R
FIT e B ZFh Bk E BN 0. 4069 ~0. 9150 Z[1], 5]
HEFAN L 228K E A0 0. 5009, VMR E (6K
0.5495 1R B R AL R A Fh BLERER S4 S7 .S15,S34 F
S37 4% 5 N HAbR E (HAARAN , AR A bk ¥ B
BRMAESZETOAE, B8 T BV B 5 |35
L2 R,

3 #R5itR

HR D BRI Ao -5 58 ol 0 JROIE Ao ) 232 52 2L U B
Jeif o 2 A8 H A IE VD RO KB ah A A SR
P2 ARG S L S oty VI e 1 R SR D
A 22 AR A REAS 5 o BRI R A IR O R
AR IEITA4AE T et T 45 MR Z4Fh Bk, 2k
(1 45 A APl BBR TR 20 e A 2 T A
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Table 4 The comprehensive evaluation for the selected hybrids
TR R itz e B B A 2 iﬁﬁj@ﬂ;ﬂz FR
No.of hybrids ~ Height  Diameter  Crown b Yields Thoms of two- 100 = berry k2 .

year branch weight

S1 0. 7200 0. 7850 0. 9200 0. 8083 1. 0000 0. 8667 0. 6447 0. 8371 0. 8227
S2 1. 0000 0. 9708 0. 9700 0. 9803 1. 0000 0.9333 0. 5692 0. 8342 0.9072
S3 0. 6200 0. 7458 0. 9600 0.7753 1. 0000 0.9333 0.7675 0.9003 0. 8378
S4 0. 3000 0. 4050 0.3100 0. 3383 0. 1000 1. 0000 1. 0528 0.7176 0. 5280
S5 0. 8000 0. 7433 0.7370 0. 7601 0. 8500 0.7333 0. 3953 0. 6596 0.7098
S6 1. 0000 0.9167 0. 6100 0. 8422 1. 0000 0. 8000 0.3762 0. 7254 0. 7838
S7 0. 3700 0.3783 0. 4100 0. 3861 0. 0920 0. 8000 0. 8038 0.5653 0.4757
S8 0. 6200 0. 8250 0. 5900 0.6783 1. 0000 0. 8667 0. 6358 0. 8342 0. 7563
S9 0. 6140 0. 7833 0. 6800 0. 6924 0. 6700 0. 8667 0.5713 0. 7027 0. 6976
S10 0. 6200 1. 0000 0. 8200 0. 8133 1. 0000 0.9333 0. 6742 0. 8692 0.8413
Sl 0. 8000 0. 7500 0. 7600 0. 7700 1..0000 0. 8667 0. 5662 0. 8109 0. 7905
S12 0. 7600 0.6117 0. 5000 0. 6239 0. 6800 0. 8000 0. 6725 0.7175 0. 6707
S13 0. 9600 1. 0000 0. 5800 0. 8467 0. 9500 0.9333 0. 5305 0. 8046 0. 8256
S14 0. 9800 0.5917 0. 5700 0.7139 0. 2400 0. 6000 0. 7037 0.5146 0.6142
S15 0. 4800 0. 4750 0. 3800 0. 4450 0. 0650 0. 6667 0. 6425 0. 4581 0.4515
S16 0. 6800 0. 6000 0. 3600 0. 5467 0. 6000 0. 8000 0.5163 0. 6388 0.5927
S17 0. 6200 0. 8333 0. 6400 0. 6978 1. 0000 0. 8667 0. 8938 0. 9202 0. 8090
S18 0. 6600 0. 7750 0. 4200 0.6183 0. 3800 0. 8667 0. 4980 0. 5816 0. 5999
S19 0. 6800 0. 7250 0. 5700 0.6583 0. 6600 0. 8667 0.6128 0.7132 0. 6858
S20 0. 6800 0. 7250 0. 5700 0. 6583 0. 9300 0. 8667 0. 5878 0. 7948 0. 7266
S21 0. 4800 0. 5750 0. 4900 0.5150 1. 0000 0.9333 0. 6888 0. 8741 0. 6945
S22 0. 6200 0.7167 0. 6200 0. 6522 1. 0000 0. 8000 0.4713 0.7571 0. 7047
S23 0. 5400 0. 8167 0. 6300 0. 6622 0. 8500 0.7333 0. 5087 0. 6973 0. 6798
S24 0. 8400 0. 9000 0. 6000 0. 7800 0. 7900 0. 8000 0. 4555 0.6818 0.7309
S25 0. 7200 0. 7458 0. 4700 0. 6453 0. 6000 0.9333 0. 5028 0. 6787 0. 6620
S26 1. 0000 1. 000 1. 0000 1. 0000 1. 0000 0. 8667 0. 2400 0.7022 0.9150
S27 0. 6000 0.5417 0. 3800 0.5072 1. 0000 0. 8000 0.3438 0. 7146 0.6109
S28 0. 6200 0. 7300 0. 7000 0. 6833 1. 0000 0. 8000 0. 3350 0.7117 0. 6975
S29 0. 6400 0. 5833 0. 6300 0.6178 1. 0000 0. 8667 0. 5383 0. 8017 0.7097
S30 0. 5800 0. 7500 0. 7000 0. 6767 1. 0000 0.9333 0. 4958 0. 8097 0.7432
S31 0. 8400 0.7417 0. 7800 0. 7872 0. 5000 0.9333 0. 4283 0. 6206 0. 7039
S32 0. 5700 0.9333 0. 6800 0.7278 1. 0000 0.9333 0. 4708 0. 8014 0. 7646
S33 0. 7000 0. 5417 0. 5700 0. 6039 0. 4500 0. 8667 0. 4592 0.5919 0.5979
S34 0. 4000 0.3167 0.3100 0. 3422 0. 2700 0. 8000 0. 3450 0.4717 0. 4069
S35 0. 7600 0.9167 0. 7600 0. 8122 1. 0000 0. 8000 0.5775 0.7925 0. 8024
S36 0. 7600 0. 7583 0. 6700 0.7294 0. 9800 0.9333 0.4558 0.7897 0. 7596
S37 0. 4500 0. 3750 0. 4200 0. 4150 0. 1800 0.9333 0.5158 0. 5431 0.4790
S38 0. 5600 0. 7750 0. 7300 0. 6883 1. 0000 0. 8000 0. 4783 0. 7594 0. 7239
S39 0. 6800 0. 7667 0. 8100 0.7522 1. 0000 0. 8000 0.4517 0. 7506 0.7514
40 0. 6400 0. 7600 0. 8700 0.7567 1. 0000 0.9333 0.4750 0. 8028 0.7797
A 0. 3580 0.3917 0. 3280 0. 3592 0. 6600 0.9333 0. 3342 0. 6425 0. 5009
LA 0. 9740 0. 7583 0. 5600 0. 7641 0. 1200 0. 2000 0. 6848 0. 3349 0. 5495
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