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Comparason of the Germination Characteristics of the Seeds of Three Gentiana Species
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Abstract: “Qinjiao” (Gentiana spp. ) is the well-known Chinese and Tibetan traditional crude drug for cu-
ring many diseases. In order to understand the dormancy-breaking mechanism, to enhance the germination
rate,and to expand cultivation and introduction resources, this paper studied the germination characteristics
of the seeds of three Gentiana species:G. straminea ,G. si phonantha ,and G. o f ficinalis. The results showed
that temperature had significant effect on the germination characteristics,the curves of germination rate all
presented in an inverted trumpet-shape with temperature,and 25°C was the most optimum temperature for

all three species. At 15°C and 30°C treatments,the germination rates were significantly lower than the opti-
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mum one. At 15°C and 30°C ,the germination percentage of G. streaminea was significantly higher than the
others,no difference was found between G. siphonantha and G. of ficinalis. Moreover, GA could signifi-
cantly increase the germination rate of the three species with the most optimum concentration of 200 M.
At 100 pmol » L™", the germination rate of G. straminea seeds was significantly higher than those of G. si-
phonantha and G. of ficinalis,while G. si phonantha had significant higher germination rate than G. of fici-
nalis under 500 pmol » L ' GA treatment. Correlation analysis indicated that significant correlations existed
between the germination rate and GA concentration with a quadratic parabola. In addition,low concentra-
tion of KNO, (100 pmol » L™" or 200 ymol « L™") presented weak promotion effects on seeds germination
of G. straminea and G. of ficinalis while it had little effect on that of G. siphonantha. As the KNO; concen-
tration increased above 400 pmol » L™', the germination rates of all the three seeds were inhibited to some
degrees. However, KNO; could enhance the germination potentiality of all species. The results showed that
there existed different characteristics on germination among three species, which may relate to the genetic
difference. In future taming culture practice,the temperature and GA concentration would be the two im-
portant factors and the germination differences of the three wild species should be considered.

Key words: Gentiana straminea ; Gentiana siphonantha ; Gentiana o f ficinalis; germination; temperature;
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T2 2 A B R R R B SR RN . B,
Z I (sect. Cruciata Gaudin) F7, K Z JL (Genti-
ana macrophylla) Fl K # Tt (Gentiana straminea )
CATERTE HIN H B SEA 0 IT R T A LR, JF
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H T 2 M B 1 ZE U2 M R R AR RO
(Gentiana macrophylia) . Jk 1€ It (Gentiana stra-
minea) WMZEZE I (Gentiana crassicaulis) 8L & /N
H (Gentiana dahurica)™ , ¥ )@ T BB Z A AH
MY R G Hr R B UL B AN R Rl R 508 &
AR I FLELAT AR ) 14 48 AF 1 43 3 0T R S 22 T
M ZERE AR AL o TR S R W, — S Fh 2 fi] TT
PABEAT 258 o Xy A G 28 Lk B SR A T A R
FAF, R HR X RITA R KR HZER
TR R T AR AR EAT T RS R R LAl
FoeE W W A R AR AR B = TR . R AR RIS
$T T IF H XK A6 TC (G. straminea) | ¥ & 2% 7L (G.
of ficinalis) M4E 125 TL (G. siphonantha) 3 FHiE YY)
FR P 5 B AR HEAT TR0 2B ST D N TS R R R
AR IZZRAR Y B B AT 28 DU AR 28 & b S5 bF 5% 42
LIS AR .

1 a5 7%

1.1 ##

ZIUM T 3T 2016 AEHE Y A K ORISR A LI
AER AT . H A RAETIR T RE TH A TR
SR 1 e A 2 B Vi e 8 ) AR AR R G
(37°29' —37°45'N,101°12' —101°33" E., Alt 3 200
m), FHEIF T RE T 5 A MIKEE (34706
N,96°09'E, Alt 4 400 m) , IEFRE L RETHIBA
BB F 637 (101°46" —102°04'E,35°8" —35°21"
N, Alt 2 920 m) , FEUEFR A ) 28 2o 22 M O 2 X1 4t 4
T 50 R AF T8 b = I A W W 58 i im AR A
¥ 2 AR KT IR .

1.2 7%

1.2.1 ThEEREKRE MrTRE. NAEEH
T =7 v BEALEL 1 000 Rifp+, FR . HE 3 K, 1A
V- E

T 7 25 K dk - 422 B8 X R 95 A AT S A ikt
25 g MR AFREIR A FRE L IR AE 110°C it
Fh T 6~8 h BATHRGNRA G FRHEE,
1.2.2 BAELARE My HKEETEE, B 100 K
Fh A& TR FEMrp 42 57 15.20.25.30°C fil 35°C
fEIR B R AT R 5. B E R 3R, &
EIRRH 2 )2 08 40 HE 17 . J5 35 1 B b i A PR REuE 4T
MW, #EF 3 dJE 8 RE TR B &N IF 2
SRR R VBRI G 55 7 R R BT A1 &
ZEHG IR RS 55 14 R R80T A LR,
1.2.3 HKEFLE FEFWFKMNT .3 MEITHME
Fft ¥ 3 $7E 0.50,100,200,300,400 pmol « L' FlI
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500 pmol « L' R R W h =0 13 7%, 78 18 /K 52
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« L' KNO; 3l PR IS %5 - 100 KR 2 51 4%
TRFEM A HITRE G R BB ER 3 K., #ER
3 d JERERG R T & B T SR FERIEL
1.2.5 #FLF 44 Fh 1098 & LKA 28 i F
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BN X100; K 2E3/ %0 = B iF 18] P 2% 28 B9 B 50
n/ XA 15 N X 1005 8 & 48 80 (GD) = 2 (Gt/
Do) Gt SR [a) & 2 i 1] 04 85 %% 85, De Sk #0149 &
ZERTIH]
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Fn BHEG T R H SPSS14. 0 F R 4T, B HAL A
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Excel 2010 B4 3547 [B1 03 43 H7 F1 B 2 il 1 .
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Fig.1 Comparison on thousand grain weight among

three Gentiana species
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SERAETU 8 AL 28 U 09 W & 3R & 95 B0 35 R
T R JURIRRAL U B RR AE JU 1Y W & Mg & 45
BREVMMFEEEZA AN EEZFIABE., &
25°CH. 3 F & TU A B K Ik B i m . a al R
T1%.70% 1 6400, BRAETLAY & R I s, (1 3 Fp
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Table 1 Effects of temperature on the germination

of the seeds of three Gentiana species

WE/C P BRI/ % RIS/ % [EEE
15 BRAESE 0.29+0.06a 0 2.25+0.61a
I 0.1640.03b 0 1. 7640. 44a
HAZEI 0.08£0.05b 0 0.65+0.22b
20 BRAETL 0.4340.06a 0 10. 74422, 04a
WAEZEIL 0.53+0.06a 0 11.2240.58a
HIEIL  0.22+0.11b 0 4,9840. 65b
25 RAETL 0.7140.09  0.2340.06a  32.43+4. 44
WAELHIL 0.70£0.11  0.12240.05b 27,9844, 07
BIEZEIL 0.64+0.10 0.1240.03b  25.8541.03
30 BRAETL 0.1540. 04a 0 0.8440. 28a
WEZEIL  0.09£0.03b 0 0.56=+0.17ab
I 0.09£0.01b 0 0.36+0.10b

YE ARG TR 2R (P<0. 05)

X AN [R) il 2 b 3 ol B RO 5 IR R OR R
HE— B4 BT 7R 3 Bl 22 JURN T 1 W 4 52 B < el
R AR e (B 2) 78 15~25°C L i & 2R B I B
SPL R e B A 25 ~30°C L B & R 2 R
i@ . £B 3 FhZIUH iR W kB, T <
15°CHI=>30°C iy & TR AR & BURK
2.3 FREZLEEHET IHEAMTFHHEBET
bb %

e 2.3 2 FiR AH EEXE IR ZE 0~500 pmol -
L™ R B A, 0T DU 3 R LY i R R
{H 3 ol 28 TLAY i & Ak B MR BE A7 AE 22 5 L R AE DL R4S
TEZILHIW & R A6 200 pmol « L' GA kb B 35 5]
e KL A3k 929 A0 91 %, ot R R w47 %6 AN
A7% . MEEZEILAINAFE 300 pmol « L7 GA kb3
KRB KW KR 88 Y6 X IR R 87 %0, HFRAETL
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GA A BEA B A AH L K 24850, 4004 T F 300 pimol
L GAAMEEF BRR R R 0. 41, I
Wi AR BT % % S AE 300 pmol - L1 GA 4b T
FREFEE A, HH S 200 pmol » L' GA LB F iyl
BHRG K HOF T B E %R, K. 200 pmol »
L' GA GbBGNIEY 3 Fh4E JUi % b BEAY i (v
—— Rt MW EEIL —EHFEN
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Fig. 2 Effects of temperature on the germination rate of the

seeds of three Gentiana species
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i A& g 3 5 T AL 22 JU (P<<0. 05) . H R AL T
AR & A8 5 A 2R DU AE 28 JUAH L U JE I g 22
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AP AN ]  AH =5 22 8] JE W 0 X

o P SO SNl A )
Z& JUWY R 5 IR R 3R R BE 2 1) Y AH S A R A7 AR G 43
Bro aniE 3 frs.3 R ZE U W kR 5 R R IR
Z I B W AR . H e A e B S L, 1y
SRR E GA0~300 pmol « L") f #E Fh 7
K ABAE GA W =>400 pmol « L™ fFE7E— & By i
Ph. 3FEA A RE GA WM K RE 5N
0.623 1,0.917 1F10.831 1,
2.4 KNO; % ¥E3f 3 MEAMFHEZNING

FRESE 3R W A R A0 AL 3 AT LR HE D 0
RN TR T 3 RN Z TR BT R R
Xof AN [a] e 2 T il TR 3 0 b 5 W & 4 52 e 2R AT 4 B
W 3 PR, m vk EE RS R # (=300 pmol « L71)
XFTZRIUR TR R BAMEIER . b DUEER
JURIE A8 22 JUAY 30 1 RUCR e B L 7E 500 pmol -
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Table 2 Effects of GA treatment on the germination rate of the seeds of three Gentiana species
GA ¥ i/ (pmol « L™1) Py KR/ % REEH %% (W ZiE
0 AT 0.622+0.03 0.194+0.01 29.76+0.52
HERT 0.52+0.12 0.1340.05 23.3743.97
HER 0.6220.02 0.1120. 02 25.02742. 36
50 FRAE S 0.8470.03 0.4870. 03 47,4445, 25a
HERI 0.69+0.12 0.2440.03 35.49438. 68
BHEHA 0.8140.02 0.2520.06 39.0343. 85
100 JRAETL 0.914+0.02a 0.52+0.09 56.0342. 80
HERA 0.75420. 09ab 0.3120. 05 41,8374, 34
(IS 0.84+0.05a 0.28+0.08 37.4145.61
200 JRAETL 0.92+0.02 0.57=0. 04a 57.03+1.56
HWELEHA 0.8520. 10 0.4020.09b 50.414£7.19
S0 0.910.03 0.35240.05b 46.95+2. 35
300 WRAETL 0.860.02 0.49+0.10 52.72+1. 84a
HWE R 0.8840. 03 0.41-0. 06 49.99+3.00
R 0.8720. 05 0.5720.10 51,2245, 54
400 JBRAE T 0.88-0.06 0.4740.04 53.32+1.62a
WG LT 0.86-0.03 0.39-0. 09 47.9346. 36ab
BHIEHA 0.85+0.02 0.3620.05 45.2543.65b
500 FRAETL 0.84+0. 04ab 0.46+0.06 52.85%+3. 25a
WA R 0.86+0.03a 0.33+0.04 46. 7143, 50ab
BHEN 0.7740.06b 0.3440.02 43.02+4.57b

ARG PR IR (P<0. 05)
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Fig. 3 Effects of GA treatment on the germination rate

of the seeds of three Gentiana species
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LU S X JRR AR JT B Al 2R 255 d5 oA B A 50 R
P 13% ., 16 200 pmol « L1 I, X 45 46 28 I i
S RO AR A B BRI 16 %0 . {ELRY R AP X T B A
ZIURY W R AL BEIF R R . 7E 100 ~ 200 pmol -
LU AR B R AR i K R 5 0 B BT L (5 KNO; 3%
JE B, T K AR BRI (P<<0. 05) . GEit oy
e 2 WY 76 A ) VR B 40 T L 3 B 22 T I i kR 2 )
WAFAEX T (£ 3), 7E 100 pmol « L' F1 300 pmol
« LIS RRAETUH AR 5w BRI E & 257
(P<<0.05) ., HRAEAXSEARZITMBEERILEE
PEZILZ 6] JF 6 . 3% 22 ). MiAE 400 pmol « L™
W RRAETURAE R I B R R B & m THEENR
(P<C0.05),

RHFHER LR TR L P REY B E R 3

FHZETUA K& ZEH . HE 200 pmol « L' A B KT,
JFRAE TT B e A0t IRAR R 2 A B R LR TR
P2, 07T A AL Z BN IR & 2. 89 £ . [l ke,
HAbWE T 3 R IURY A ZF Sl T . Bk
ZRAR B G it o B R L FE R UK (> 400 pmol -
L0 JRAE TU B0 2 2 45 05 0 IR 22 S5 50/ L T B A
ZEJUMAE A6 28 DU B 2 48 200 2 35 A% T X I (P <
0.05),

3 w5t

il J3E 2 5 0 ) 1 AR R T R B
i B SRR AR T R R DX A
Yy - TCAR TR R I A K R T B B A AR R
U R K Bk A TR i 2 TR 3
O AR U P05 2 i SRR ) B e ERRAE . RRAE DT LR AE
Z& DU 8 23 DU IR A 7 7 7 e A e i 2 U4
FLY . IF A o IR O %8 DU 9 2B R B AR AR
P B AR SR Y IR S R L B I B 2 X
HCH AR M 5T . DI VBT 4§ (2002) 1A Rt
25 FU N Bl B & 8 BE SN 20°C T VP 28 T Y Rl 8
KU PESR 23°CHY 3k AR T4 R AR X T
AE5 W Bl B AL R A oG o (B e adl Wi 2 TRLEE 39 O vh
U ARV B A — B R . 28 DU AR W) B9 o L
W AR AT RE N 20~25°C . ZIUA MY 2 Koo A
0T 9B e T IXC 32 Ml DX A w8 IR L S 5 0
F R R DR AIE S B H v P B . AR ARSI S A T Y
DEARTE ol 25 0 T I A e R R L (H R A
bR 2 AL AE BB AR G A R SR
AT LLAR A b i SE PR HE AT OF . AR SR AR 4
(2005) X 1 At il -+ 3R 8 BF 7S e BLAE AR 10 3R 75 490 40
9 5—6 H , LR RALE 20~30°C, i H LA £
oK 73 PE BT CE . DAL I 0 Il R A 2R U Y
M AEAEARTE SO0 X %R T RE R T 5 51 Fhkk
Bk L R AR UCE IR A B (R IR AN R K
ZERNT R AR AR W AE AR M 5 —9 K
IR DI, 3 R 2 DT B R o W 2 T E A T 40
] L 2 X e D AR s B A5 ) — P L SR o gl X el
TN A S PR A G, — oA R R T IR
iy DA ) 37 P 52 B0 5 WL DT 280k T P R A Al R
B E A B 5 AR B R AT LA AR BE R
1113 A BIF 5 245 SR ) A 73S g i e AR i BEL 1 17 o ) i
Je o 1X AT 5 R G 32 e TS WA O L v il AT
Xk A AR 28 JURI B A5 28 U A 40 ] ST L X A
N0 T 3 T JRRAE 2 TU i S AR B3 W RiE T T RE SR T
EAEZREITUMBAE R0, L. 51 R RS A B 2= DU
B 2R JUINE T 3l JBE A R ] RE BE A
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K3 FEKE KNO, EX 3 FMEAMFIHLBHN

Table 3 Effects of KNOj on germination rate of the seeds of three Gentiana species

KNO; # £/ (pmol « L=1) L/ KR/ % R 2EH % W KT8 5L

0 JFEAE TT MO0. 5940. 04 Mo0.194+0.01a M26. 65+3. 95a
M S £ T MO0. 55+0. 08 MO. 13+0. 04ab M18. 03+3.78b
M EH I MOo. 64+0. 06 MO. 09+0. 04b M21.69+2.01 ab

100 M FRE L Mo. 68+0. 05a MO, 52+0. 09a M29. 89+3. 31a
M B8 H MO. 5440. 05b MO0. 3140. 05b M18. 05+ 1. 74b
M 4 250 MO. 61+0. 02ab MO. 28+0. 08b M16. 90+0. 65b

200 M JFRAE L MO. 530. 09 M0. 5740. 04a M27.15+3. 68a
MEHEH Mo. 58+0. 09 MO. 400. 09b M20. 65+2. 06ab
M L% MO. 630. 04 Mo. 3540. 05b M18. 67+4. 10b

300 M JFRAE T Mo. 60+0. 04a Mo. 49+0. 10 M28. 95+ 3. 58a
M #E %I MO. 450, 08b MO. 4140. 06 M12.54=+0. 86b
M4 EH MO. 530, 04ab Mo. 57+0. 10 M16. 864, 84b

400 M JEAETE MO, 57+0. 04a MO. 4740. 04 M26. 48 +4. 96a
M #HE RN MOo. 45+0. 08b MO. 39+0. 09 M14.57+0. 26b
M &£ A MO0. 5640. 03a MO. 3640. 05 M17.90=£1. 88b

500 M JFRAE T MO0. 5640. 03a MO. 4640. 06a M27. 9441, 98a
M A5 £E T MO. 46 0. 06b MO. 33+0. 04b M15. 90+4. 27b
M EH T MOo. 46+0. 02b MOo. 34+0. 02b M13.78+2. 10b

AN RNE 8RR (P<0.05)

TN BT 25 A ) A AR AR T ) B R T AT
P ARHG A2 i & B AR . AR R LK
P 2 LRI VG 8 28 U P 1 BRI i 38 34 B VR E Y
B8 G R (HX T RAETL A AL T
B Z U RN AR B W R R AR B B okt
LR LR RURRAE (I 3) L Bl i GA X 3 Fh &L
IR A IHIVER . X5 4T 4 (2018) [ 45 SR —
. AR KR GA AR HEVEHITE 3 FiAE Y s
AN AR TR PR AR T 04 S5 3 £ 1 B 2 ¥k B2 100 umol
« L 'Ai1200 pmol « L', EE R ILAY I & Kl
200 pmol « L1, 48 FE % JU MY de K & W 200
pmol « L™UFI 300 pmol « L1, X4 (2009) %} 4
dt g B (Genetina scabra) W WF 5T & B0, HFh 7 dh 1F
TEAE MR Y B, A7 a9 & 50T TR P
m GA 5 ABA L al REA M0, 3 R R IU X T
GA Wi & BUN 1Y 25 5, T RE 55 H 9 76 310 1 4 J5 (i
R 0 22 5 A OC . T 3 R P AE B9 40 ) T 25 R
1 3 Fh 28 I0 3 1 e L PR S5 vh A A i T i — 20
WoE.,

Bl T 490 S Bt S8 A0 B HORE b - A i & HLA A
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