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Table 1 Mean value and variation range of main agronomic traits of Panax quinquefolius
PEIR B/ em FEK/em HHEKE/em HK/em 58 /cm 1 L/ cm? T
Trait Plant Main stem Peduncle Leaf Leaf Leaf Leaf
a height length length length width area width/length
F-HIfE Mean value 29.9 17.5 12 11.5 6.3 73.3 0.6
% /MBE Minimum value 18.1 7.0 5. 7.2 4.1 30.1 0.4
% KA Maximum value 40. 5 25.0 22 15.0 8.5 125.2 0.8
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Table 2 Correlation analysis of main agronomic traits of Panax quinque folius

G L EER . . o KL i o o
X F A BE o el mk ok e owmpt BRI wew omw L How
Correlation Plant i Peduncle Leaf Leaf Leaf ) Leaf Ear S Plant
coefficient height stem length length width area width/ type type Maturity type
height length

% Plant height 1

FE 251 Main stem height 0.856* * 1

HEAFE K Peduncle length 0.822** 0.409* * 1

4 Leaf length 0.203  0.370%*  —0.048 1

58 Leal width 0.628** 0.359** 0.710**  —0.205 1

I T AR Leaf area 0.670* * 0.442** 0.695**  —0.207 0.754** 1

96K I Leal width/length ~ 0.694* * 0.436** 0.743**  —0.206 0.933** 0.930* " 1

-7 Leal type 0.040 0.098 —0.037 —0.031 —0.364* 0,327*~ —0.029 1

Y Ear type 0.042 0.102 —0.037 0.099 —0.051 0.028 —0.033 0.190 1

PP Maturity —0.197 —0.221 —0.104 —0.157 —0.075 —0.127 —0.107 —0.067 —0.155 1

A Plant type 0.115 0.109 0.087 —0.069 0.313** 0.083 0.192 —0.362" —0.213 —0. 240 1

Hex AR P=0.05 BEKF; » « 0 P=0.01 BEKF,

Note: * indicates significant level at P=0.05; * * indicates significant level at P =0.01.
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Table 3 Species, main characteristics, and distribution of Panax in China

P2 Species

F FHFE Main characteristics

434 M1 [X. Distribution

1 A% P. ginseng C. A. Mey

1.1 BHRAF P, ginseng var.
xanthocarpus

1.2 BZEA R P. ginseng var.
ropurpureacaulo

2 WES

P. quinque folium Linn

3 = t P. notoginseng (Burk. )
F. H. Chen

N
Wall

P. pseudoginseng

4.1 BASURZEF)P. pseudo-

ginseng var.

4.2 # B =t P. pseudongin-
seng var. notoginseng (Burkill)
Hoo&. Tseng

4.3 BB ANZ P. pseudongin-
seng var. angusti folius (Burkill)
Li

4.4 FUBAS P. pseudongin-
seng var. elegantior ( Burkill)

Hoo?&:. Tseng

MR ZE 8006, B slORt b, A AR AT K, 9548 B ol 8 A T 5 /A5 4
MDY S KBS Fwik B A K 1lmm RIS, FHRLE
Rhizomes shorter, elect or oblique, fleshy root hypertrophy, spin-
dle or cylindrical; leaflets stipitate, elliptic or oblong; upper vein
sparsely covered with ca. 1 mm setae, lower part glabrous.

T W00 R Bl B K 5~8 mm, JB 2~2. 5 mm; /i R
U 2 KR JE sl 5 5P JE 5 I 4 2k 35 LG - otR B IR ) 5 T 5 SR AR )P A
16 20~5 Omsfjcﬁizﬂld_ﬁj\”'iﬁuﬁy S A6 AR 55 0 A S5 K Bl 4F

/N R Bk R 2 BTE T 1A R 00 T R KL R

The seed is compressed on both sides, the seed coat is close, 5—38
mm long and 2— 2. 5 mm thick; leaflets elliptic to oblong or obo-
vate; petiole base with stipular appendages or absent; the umbel
has 20—50 flowers, 2 styles, nearly separated to the base; pedicel
as long as petiole or nearly as long, setae on venules of leaflets
sparse or glabrous, serrate irregular and slightly thick.

T ORI i = b, Fh ik < 5~8 mm, J& 5~6 mm /Nt ]
YT 25 480 G AR A 18 T , i A7 e 358 B A B AR B ) 4 5 < T A P A Ak
80~100 JREE X , fEH: 2 M, S E e L b

The seed is ovoid, trigonous, the seed coat is swollen, 5—8 mm
long and 5—6 mm thick; leaflets obovate to obovate oblong, petiole
base with stipule like appendages; umbels have 80 — 100 or more
flowers, 2 styles, united to the middle or above.

TE AR LT AR FHTI"] B, O 18 AL T 5 97 B TE 5 nE SR iy Dk % A= 1.5~2
mm Y RIE , 35 T JCE , S i 1< B OR T 4R L 30 % B 4 A, A 2
Dﬂ:m%ﬁﬂﬂ%%ﬁz%ﬂz%ﬂbﬂ’ﬂ%ﬂﬂﬁ%ﬁ% ACRREA O A AR
2~5 %, Rk

Ratoon fibrous, sometimes fleshy, cylindrical or spindle; leaf sur-
face is densely covered with 1. 5—2 mm bristles along veins, the
back is glabrous, the apex is long tailed acuminate, the edge is
double serrated, the petiole and petiole base have many lanceolate
stipule like appendages, the petiole is long, smooth, fleshy root 2—
5, clustered.

IR ZEAE 4 i B Jo, A I8 K 1 IR Jo AR ”f*ﬁ%jﬁﬁfﬁ/l\ YR IE 5
Tb'zﬁ'ﬂ/ﬂﬁ%”f J‘”ﬂ#L[ﬁ]HIRL&.iVJU% TR, BT H
20~50 J&AE LM LT

The rhizome is short in the young stage and has a large fleshy main
root; stipules ovate or lanceolate at the base of petiole; leaflets with
dense setae on the veins, glabrous below, umbels with 20 — 50
flowers, pedicels glabrous.

HROIR ZE7E 0l W80, A I K Y IR T 4R ﬂﬂiﬂﬁkjﬁﬁ%i/l\gﬂﬁ;ﬁi
BeEHE AT, J\ﬂlﬁﬂﬁﬁﬁﬂmiﬁiﬂﬂ% T A TR AL T A
80~100 450 T £ 46 AL REAT R E

The rhizome is short in the young stage and has a large fleshy main
root; stipules ovate or lanceolate at the base of petiole; leaflets
densely setose on veins on both sides, sparsely below; umbels with
80—100 or more flowers, pedicels puberulent.

HORZE AR AT HER B BOR EARA K E A A I8 KA A B
IR R AR B A B LR AR SE B TE AT b SN e T R Bl
LORBEETE K TG 5 A5 DAL, 35 T A A 56 35 ol B2 3 5L

The rhizome is long and thin, the main root is not developed, some-
times there are fat fleshy roots; leaflets undivided, rarely notched;
petiole base without stipules; central leaflet lanceolate or linear lan-
ceolate, more than 5 times as long as wide, widest at or near base.

HRAR ZEA0 I L AT HICIR 5CHS SRR MRS A 77, A7 Ik o A7 HE KRG 4
AR 5 AN R 43 24 H A B 200K AW T TR FE 05 RN i g ] Bl
E1FE 180 00 06 9% 0 450 00 9, /1 o I 9 AL 76 o 3 1L B 8 B
R HINHE

The rhizome is slender, bamboo whip or beaded, the main root is
not developed, sometimes there are fat fleshy roots; leaflets undi-
vided, rarely notched; petiole base without stipules; central leaflet
oblanceolate, obovate elliptic. thin obovate, smaller, widest above
middle, base narrowly pointed, both sides straight.

%<4t Northeast

Zrdt Northeast
74t Northeast
4 [ B

Cultivated countrywide

M4 Yunnan province

P4 j# Tibet
LIS

Sichuan and Yunnan
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(3% 3 Continued table 3)

2% Species

FEHFE Main characteristics

34 L IX. Distribution

5 KM =-t P. pseudongin-
seng var. japonicugs (C. A.
Meyer) Hoo&. Tseng

4.6 PR =L P. pseudongin-
seng var. bipinnatifidus

(Seem. ) Li

5 ZAR=-L P. zingiberensis C.
Y. Wu & K. M. Feng

6 7% 2= P. japonicus C. A.
Mey

6.1 M2 P. japonicus
var. angustifolius ( Burk.) C.
Y. Cheng et Chu

6.2 Bk ¥ & P. japonicus var.
major (Burk.) C. Y. Wu et K.
M. Feng

6.3 ZIE L P. japonicus var.
bipinnati fidus (Seem.) C. Y.
Wu et K. M. Feng

7 Bl =& P. stipuleanatus H.
T. Tsai et K. M. Feng

< ATHIIR B B R, EAROR R B LA A IR KR A R
R s ANIE PR AR50 B A B 2200 s O A5 3 28 O £ i s FR NI B A
BT A8 153 T8 A< [T A 45 5 AR A0 R 8K, o 98 Ak 6 A o 3,
AR BN W £ 0 B IUE
The rhizome is slender, bamboo whip or beaded, the main root is
not developed, sometimes there are fat fleshy roots; leaflets undi-
vided, rarely notched; central leaflet is oblong, elliptic, oblong,
thin obovate elliptic, larger, the widest part is often in the middle,
the base is very narrow, and both sides are more or less arc-shaped.

HORZE A0, A7 MR 0 BRAR, ER AL F L A I A7 I8 K Py
AR5 /NIE g DR R oy 2 H S — [ PR 4 2 FE i AR A

The rhizome is slender, bamboo whip or beaded, the main root is
not developed, sometimes there are fat fleshy roots; leaflets are bi-
pinnately divided and rarely bipinnately divided, with stipules re-
maining.

A JB AR A JRE i 22 Btk L /N v TE AW 8 3 TE AW L 38 5 A, K [ AR £8P
TE , e i R AR A, J 350 /) i 0 25 O R Wfﬁﬁﬂi]d:ﬁﬁ’ L ESEWN
I K WA 308 TC HE AR B 4 5 <R AE T 9 A 4 L A AR 80~ 100
SR L AEARTORS s AEAE 2 B B AR IR A

The fleshy root is thick and massive, the leaflets are sessile or near-
ly sessile, usually 5, oblong obovate, apex long caudate acuminate,
the basal leaflets are significantly skewed, and the veins on both
sides are sparsely setose; leaflet and petiole base without stipular
appendages; umbels densely bracted 80 —100 or more flowers, peti-
ole coarse; style 2, connate to near middle.

AR 2571 T80 60 200 T 344 J5 1 AN KL AT B PR AR 5 b i K [RDE 2
TEJQIUT/ K 5E Y 4 A% U\T,mmﬂ‘ﬁ**‘ﬁi*lﬁuism 3~5 cm,
et 4 RAR L e R s R A

The internodes of rhizome are shorl and thick. the internodes are
not enlarged, sometimes fleshy; leaf is oblong to broad obovate,
the length is less than 4 times of the width, the widest is in the mid-
dle or above the middle, the width is 3—5 cm, and the apex is long
pointed; fruit is red or half red, half black or black when ripe.

R IE, K AN 5 U B, &R EhBLUT, 5848 5
3 cm, SEm A AR T AR 5 %*XET?I@,

The leaf blade is narrow lanceolate, its length is more than 5 times
of its width, its widest is below the middle, its width is less than 3
cm, and its apex is long caudate and acuminate; fruit is red when
ripe.

HRR 251 8] 428 TG £ 48 , 5 B R R BROE L 38 5 R B IR AR 5 i 2% O R
US4 240 o V5, DA EAR O U %?ﬂ&“ﬁmﬂ%ﬁi%ﬂﬂﬁ%/‘%‘]%ﬁd\
A A 2 EL O R

The internodes of rhizome are elongated and slender, the internodes
are spherical, usually without fleshy roots; leal margin is regular
serrulate, few double serrulate, with a few bristles or curly short
hairs along the veins, some connected with petioles, petioles with
bristles.

AP ZE45 (1] Ao 42 11T £T 24 755 1% K S BROE sl A 35 [] 245 i 48 )52 i L. P
JROAR 5 Pt — 2 [ SPLAR e 2 28 R SR S T K S A IR T R b
A 20150 A B 56 S ELAE AR R 0 Y B b s A

F AEHE 2~4  AERATORS s R AN L G R ER T ERA

The internodes of rhizome are elongated and slender, the internodes
are spherical or sometimes shortened and thickened with fleshy
roots; leaves one to two pinnately lobed to deeply lobed, sparsely
spiny along veins on the surface and sometimes along midvein on the
back, without stipule like appendages at the base of petiole; sepals
triangular, style 2—4, petiole scabrous; fruit red or, black in the
upper part and red in the down part when ripe.

AROPR ZE4Y (] J 45 107 485 J55 L 55 S i O o L P SRR 5 IS SR PR
(A6 2 K 2 KR E L A Jri'u ﬁﬂguﬂ‘ﬁ A
ﬁlgﬂlﬁﬁﬂfﬂxm@% AE T B Ay 5 R (R JE “fI% .4

FE 2, AEAEIORS B0 T 6 5 SR AN TR AL 6

The internodes of rhizome are short and thick, the internodes are
not enlarged, and they often have fleshy roots; leaves undivided to
pinnatifid, only sparsely long spines on surface veins, basal leaflets
significantly skewed. petiole base with a few oval stipule like ap-
pendages; inflorescence is shorter than the leaf; sepals oblate to ob-
late triangular, style 2, pedicel scabrous or subglabrous; fruit is
dark red when ripe.

R T DAL B3 DL R AP R
= F Tibet, Yunnan, and
between the North of Yan-
gze river and the South of
Yellow river

2 Yunnan

VL i dak

Yangze river basin

R T LA L R AP R
= B Tibet, Yunnan, and
area between the North of
Yangze river and the South
of Yellow river

= F Yunnan

W RHE A k11,

Note:

Source from reference [11].
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Advance of Research in Germplasm Resources and
Breeding Techiniques of American Ginseng

LI Chunlian' , WAN Chujun' ,GONG Xue',ZHAO Fangjie’,
CHEN Rongxin® and HU Xiaoping®
(1. State Key Laboratory of Crop Stress Biology in Arid Areas,College of Agronomy,Northwest A& F University,
Yangling Shaanxi 712100, China; 2. State Key Laboratory of Crop Stress Biology in Arid Areas, College of
Plant Protection, Northwest A&F University, Yangling Shaanxi 712100, China;

3. Liuba County Agricultural Technology Extension Center, Liuba Shaanxi 724100,China)

Abstract As a medicinal and edible plant, American ginsen(Panax quinquefolius 1.. ), appears more
and more in people’s daily consumption and has highly medicinal and economic value. American gin-
seng is an often cross-pollinated plants with long productioncycle. Currently, the cultivated American
ginseng is a more heterogeneous populationand the quality degradation of commercial ginseng is very
serious. It is difficult to breed good varieties with conventional breeding because the American ginsen
is perennial herbaceous growth,so it likely to result in a shortage of variety resources. Therefore, the
development of good American ginseng varieties has become a key problem to be solved in current
American ginseng production. In this paper, the genetic characteristics, collection of germplasm re-
sources and breeding techniques were summarized to explore the key technologies and to provide new
ideas for American ginseng breeding and cultivar’s improvement.

Key words American ginseng ( Panax quinquefolius 1. ); Germplasm sources; Genetic characteris-

tics; Varitey breeding
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