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RESEXHEZERZ T a4 mE KA AR R

F g, KE & BFER,

(RHERE 2522 5%

% 8 oA

=T KHE 671000)

B BENARREBRBATAHRM RARGF A EAMYERF TR T EMAT RESL

EREG AR ARG,

HRRN & SRASA 25~50 mg/L LB A, HA T

Y Eet AR RESRRES 25 mg/L WA A FARLEK R et A ¥ et 43 HBRIE R

(NR) & AR R & AR BFH (P<0.0D & T AR AL C R 5t AL, 8 R FESTOREA

100 mg/ L B, 40 89 £ K % 2|9 dph], ot i P A6 EAe NR SR AR R E DL EH T,
KB A R F G RRESRGE R A

HESHES:Q 945
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EHZGHE , IR SR ZEA 2, B E R R E 5K
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JEF % 180 Z v 24 A SRR, 4% 25 5 AT i VR I
NEZTAHANAE = A BT R EIL 1 000 t, H FEARGEEF
AEBRIR . A 25T X A E B AR B R R K B A N
o, B A B R A 45 SR T R, B AN K4, H R
TeREE B A BF A 25 W P E K = E SR B S
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tice) FRTH AL i AE 2 M UL 25 M1 BE IR B BRI A RGE R, B
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3 A SR AR T 40 M R A 40 B ) B R A UL R A
B LA S VF 2 B F i 5 NAD™ \NADP* S8/ il 4, 2 4R
KE SRR FERNRS M EmEEERE
RASTER RERAENSERAEKAEGREREY
ME, EEREEEAREREEWNEEN A L RE T E®
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WA RRRSAXE I B IF T 04 A KAy
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MY FRE AP AR, E-mail:lihfzh888@sina. com.

BEEWB : RN 2012 5 KRB XKEPKE 2012 F 24
FEEARGRE; KB FE 2011 FFH5F R LARFH
XNEBAA

W s H #3:2013—03—07

162

XEAARIRFE A XEHHS:1001—0009(2013)15—0162—04

B ERTERREATWEHT  ARAFRWREMIRE
BEAHE IR B B4 1 A KA AR m, 2L
AT I AR B R IR RS AR, ME e H
P B B EERVEMLTE (GAP ML At S %,
1 #MRS5F*
L1 Rtk

EIRIRFFFF 2011 4R H = RE = B B PHEZ
P L, -2 R 4H % 78 A e AR AR} 0 8 & Y 2 B (Gen-
tiana rigescens Franch) (SR, T LR i BRI T, 5%
FH. B AL BRI I 25 RN 4 B ) MR
PR AL, B AR RS A R A . 1Y
#5135 . HR20M R AR WL G R B P AR 5
FRAFD s UV-759 2840 A] I 43636 B 1 (g AT Rl 2# Y
A BRATFD ;BCD276 AKAKELON ¥4 () AR Bl R g e f
AFRATFD; ABI4 BT K Gt Mettletoledo /3 ] ; GH-
50 fEIRKIE AL RAED R A RARD S, R8I
I E 25 AR Ak 2t PR A R AE T ) 3 4
L2 Rk

RIETF 2012 4R 78 KB B 25 A X T iR 2 47 .
REIRRSA 4 b H . 0(CK) . 25.50,100 mg/L,
P i3 KH, PO, ,K % K, SO, ,P,0s-K,O 3 10-20, &
EEFITE M MS A 7 R4, BF S A
380 cmX 140 cm, M K 14 cm, MR B NUER K Z A
R, K IR 8 cm, E IR HIME K 52 cm X 33 cm, 160 7,
TR IRF T2 BBAMREE B 7 i A T A B, 45 il 3~5
W7, B MO 3 KER, BEE 3 NEFA FEVLHE
5, $EFETHFERE 45.60.75 d I FHZEMB KK —E L
Bl AR 52 2V R I 5 B B K IR A AR
1.3 FHEME

G B RIS T R E 0, %M 50 d JFH
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TR 1 RRMEE R4 . 7RV R E &)y v i B
FEMER MR REC AT REMR T HE. ReFREK
FAE R RE ; 250t T 5 8 FIAR T 5 & o8 400 K-
FE S RAR R I vk, 7R e AR 4h B R+ B (6~
7 i) R I (8~9 FOME A FHAF R bR MR R R ER
FH PR O E 5 iR 18 JR i (Nitrate reductase, NR)
PSR PR JHc- 255 B L €5, 0600 5 5 4R 2R 15 g 2R P40 DU R s v
W5E s 25 A FRBEH LA 12 BRYTET B M ESR 3 1K,
L4 BHES

B A I EHE Y5k SPSS 13. 0 S itk kit 172
S E AT (LSD ).,

A B

2 HBREHSWH
2.1 ARWERRSAIERBER T L EEY 7
(ERINGDPAL

#oFh 20~50 d E I AEFD 7 25 S B Bz B 2 FE
FrE (B A7 R RARIT IR AR 7t 2/
T (4~5 i, B BYRRE 20~30 d, X Bt ZEm A K
S8 AR A KRB NI R R+ 6 ~T7 it
B OMR L ZEr A KRBT K HURAR B R KB,
MERRZ W AR T, 2838 25~20 d A KIS S AT LA H i TE
AR W (8~9 i, B D),

C D

1 REBEZEZEEMTHARERESEE
WA FFHR B AN FEHU~5 1) ;C RTFH(6~T7 i) ;D SE#I(8~9 i),

Fig. 1 Seeds germination and plant morphogenesis of Gentiana rigescens Franch in the floating system

Note: A. Seeds germination;B. 4~5 leaves stage;C. 6~7 leaves stage;D. 8~9 leaves stage.

MR LA, AMEERZESESEBHERE
WA AT Y F R R K, RESRIREE
25~50 mg/L BN, Stk m ik B & m T R mEE
A FE(P<0. 01) ; IRESAWRE Jy 50 mg/L B, 2h #2501
THREWRPESTX BMEELEP<0.0D; RES
RUREAE 0~25 mg/L i, h AR KR B E R/ FHEL
F(P<0.0D); JRESEWRE J25 mg/LAt, S AR T &
We B2 R TR A B A B (P<<0.0D), HBREEA
W 50 mg/L i, A R Fah i et A K kA K&
P IRESEIRE 25 mg/L B, BRI FLERMAER,
RERK W TERE. FHRERBEZHMUREEZEA
25, SR R B R B 2561 7 B K R R, T L

x1 RESEMNEEBEZEHE

shEE Y F R RN (2 5,n=12)

Table 1 Effects of urea-nitrogen level on the botanical

characters of Gentiana rigescens Franch seedlings in the floating system

hb3 Wi RK EMTE RTE
Treatments  Plant height Root length Dry weight of Dry weight of
/mge+ L1 /cm /cm stem and leaf/g roots/g

0(CK)  3.0%0.20Bb 4.740.10Aa 0. 3369=40. 0008Cc 0. 2488=0. 0002Bb
25 3.6+0.20Aa 4.840.32Aa 0.3662=%0.0025Bb 0. 2810=£0. 0066 Aa
50 3.740.21Aa  3.740.21Bb  0.372540.0010Aa 0.1614+0. 0012Cc
100 1.640.25Cc  2.8%+0.25Cc  0.121940.0013Dd 0. 1111+0. 0014Dd

R E KNS F 4 HIFR P<0.01 fl P<<0.05 K BEMER. TR,

Note: The little and capital letter mean differences from control at 0.05 and 0. 01

levels respectively. The same below.

HRIBEFREEFRTIREESRESWEN 25 mg/L,
2.2 AFWERRERXE AT 7 w4 A
MR AR

H1 P 2 AT, S Al BE PR AR S RO IR B IR 7 v
LHE SRR SR MEB, AR+ FHL RES
RWEPETE 0~25 mg/L i, 4Bt P It R R S ER T
EETHELAIP<0. 0D 4 E B, RESEK
B 25 mg/L i, gl A it SRR S B B R T
MBI (P<<0.0D ., JRESZEWEE DS B ALTEAA
T IHERR AR B IR E B R R SRR M 4%

0.5000

[ 0(CK) mg/L
25 mg/L
M50 mg/L

B 100 mg/L

0.4000

0.3000

0.2000

0.1000

MRS E
Content of chlorophyll/mg-L"!

0.0000

KA ST

6~7 leaves stage 8~9 leaves stage

2 ARARERESENEREEFEY
AEEEFHRSYEHFPHERESENTM
Fig. 2 Effects of different concentrations urea-nitrogen on
chlorophyll contents of Gentiana rigescens Franch seedling

leaves at different growth stages in the floating system
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RAEBMAE DI AARRNT SR T E, A EAR
SEREOCATERRE S R 2L AR R A K. iR
KRR HEHERTHERBRRESAEE R
25 mg/ LI, BN B R Em A A PR E S &,
2.3 AFEERESFSHEBHERBEHEMT A+
NR {1 ) B

HE 3 ATHL, ARKER RS AT EERERE
HANH T AR NR WS MR8 w3 K, 78 K2 AR
B R ZSAWRERAE 0~25 mg/L B, i ot f o
NR & VA% 82 5 T H e A B (P<<0. 01) , H i i 3
A H NREEE TR HFER 70, REESR
W 25 mg/L B, 4B I A A NR 36 8 2w T R
(P<0.05), i, EEBREREEEFRTRE—E
W R RS AR EHE 40T B NR 15 MEEER , AT
HE A RS RS SR W ORI A 1 25 FIAR R A A=
K. RELERER HEREZEHERRPRESAWK
& 25 mg/L 8 03E B NR (&8, R ES AR E L H
et 2 i A ) NIR Y7  BELASHAE R XoF A 2 2R A SRR o

12000} A Aa
= 1.0000f e @ 0(CK) mg/L
;:) Ab g: B 25 mg/L

ﬁ &n 0.8000 tHH m 50 mg/L
— = B4 100 mg/L
S 06000}
4 5
S 04000}
2 02000}
0.0000

6N7}l\.eall;j?§tlage 8~9 ]rgjvri?lslage
B3 AERERRSEAXNELZEEZEH
AEEFPHEM A NR EER R
Fig. 3 Effects of different concentrations urea-nitrogen on
NR activities of Gentiana rigescens Franch seedling leaves at

different growth stages in the floating system

2.4 RFEWERESAXEIELET B4 B R R
JIHYR

w1 & 4 AT AR RV EE PR R S AXHE e I T 7’
EMRENERMBER, ERTFHRESAEER
25 mg/L i}, MRG0 8 2 T H B AL E (P<<0. 01) 5
TR WIR RSRMRE 25 mg/L f, R ARG i 8 2%
F T HEALE (P<0. 01, H 2 3 & T3 i) (P<<0.05).
KEH R RSARER TR AR R IE 1B, TR
PR 9 PR TE RO VE R T 20 il B A5 i B &
JERELIE A B AR MR RIS SR, BORR R
& S RAET R E RRARIE. KRR ERN, RES
RHRSE 25 mg/ L I, REAR B & (e HEL i TP AR R 16 S 4R
TRHERERZE I FIRR R AR X IRAE LL , MR RS A
B 50~100 mg/L i}, MR 2R I% 1 B T %,
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= [ 0(CK) mg/L

N 25 mg/L
) @50 mg/L
HET; 4100 mg/L
W=
3

]

o

=4

KA JCTT

6~7 leaves stage 8~9 leaves stage

4 AERERESANEZBRZEEH
AEEFRYERRFENNRIE
Fig. 4 Effects of different concentrations urea-nitrogen on

the root activities of Gentiana rigescens Franch seedling

leaves at different growth stages in the floating system
3 HrHitig
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B2 AR AR ZEAZY G F R AR R 22
BREREA, UL R R R WA 7 85
BN, HEBEFEHERR T RESAERE N
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Effects of Urea-nitrogen on Growth and Physiological Characteristics of
Gentiana rigescens Franch Seedlings in the Floating System

LI Hai-feng,ZHANG De-quan,DUAN Bao-zhong, YUAN Lang-bai
(College of Pharmacy and Chemistry,Dali University,Dali, Yunan 671000)

Abstract; Taking the mature seeds of Gentiana rigescens Franch as materials, the effects of urea-nitrogen on growth and
physiological characteristics of Gentiana rigescens Franch seedlings in the floating system were explored by floating
nursery law and plant physiology experimental method. The results showed that it would be beneficial to the growth of
seedlings stem and leaf if the urea-nitrogen concentration were in the range of 25~50 mg/L,and it would be beneficial to
the root growth if the urea-nitrogen concentration was 25 mg/L. At the same time,leaf chlorophyll content,NR activity,
and root activity were significantly higher than those not treated with urea-nitrogen or treated with other concentrations
urea-nitrogen (P <C0.01). Compared with the control group, urea-nitrogen concentration of 100 mg/L would inhibit
significantly seedling growth, the leaf chlorophyll content and NR activity both decreased, and the root activity also
decreased significantly.

Key words : Gentiana rigescens Franch;floating; urea-nitrogen;growth and development;physiological characteristics
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