RS NaCl BB TR EELHH A R IHEEN
B B/ ) B Xk

CR A R 22 BHIRA R 22 B T I3 A et AR 2 B R S 06 %, F at 210095)

W E RSV, BT AFEKESNE NO SRR EEY (SNP) XF 50mmolL'NaCl jitl FKEIELh T
AR AR AN A BRI R . S5 SRR W] (1D ZEH 0.05~2.0 mmolL™ SNP &% 50mmolL*NaCl i, 0.1mmolL™
SNP ZARRUREGEF, KEEMEWEE, FE, #6aHE%E (Pn), SILTE (Gs). ABdE%E (Tr) Ml

(POD) JEMEZ 1% S, (50mmolL™NaCl) AbF T 140 18.8%. 13.9%. 20.7%. 19.1%. 8.5%#1 32.6%, 4 L[l
BR CO, ¥ (Ci) #5 Sy Ab¥R 3% A% 10.3%. (2) 24 SNP ¥k %] 0.5mmolL ™ i, oz Bl (TDC) ¥E4k.
M| e Bk s AR AT DA RTINS 2 R A B e, 70 %L Sy 2 & YN 33.4%. 26.9%. 32.3%. 27.4%.
68.8%71 50.2%. %i Lfik: 7E 50mmolLNaCl it ~, 0.1mmolL SNP X st A e, (RstEK, WA Em

TEFBE3E: 1 0.5mmolL™ SNP WXH42 5 TDC i, (REEmsIWREBRAN 4 A 3= B2 AP0 £ AR B AE B 2.5
KR AR NaClihid; KFE; SLEIER: AN
HhESES Q945. 78 MERARIRES A

K# £ (Catharanthus roseus (L)G. Gon) JRFZAEPNZR 3 K HOfr i [X, 2 AT Bk B
(Apocynaceae) £FH7{tJE (Catharanthus roseus) [J—FiZ4FMEY), ©&HA 100 ZFAM, Ho
K0 (Vinblastine). K:#rh(Vincristine). % JFiiifi(Catharanthine) f13¢ £ & (Vindolin) & K F ¢ il
TN A FREZEREY, 20 RAE KNG B A B 0P U 2 [ b _E SRR
B2 PR 2R JAT, B A AN KRB 7T B T s KA R s, T
& NO (Nitric oxide) 7EZhE XK EALA K LAV E 52 m 7 TR L. S o R
NaCl s KA WY & A (R P, £ 5 lle i KR Swili Kb F K&
W KEH. KERWACE R GRS D ER . BIAERMNE R0 K E Lk N A S &,
BRI B SR AR, FEF AN hE FERMsEAEK, SEEYERIK.

NO & iz A T AR I — SR A S 1 7 R 8 1 4 1, o2 —Fiid 1 S (reactive nitrogen
species, RNS). CIHFFLHE AR NO B s i tE . Zhao & PHERT, NO & &KL
FFRAR Atnoal LLEFAERIE 2R 5 2 B ER WA AO45 3, LR T KR T — & AL & A B (nitric oxide
synthase, NOS)HJ NO iS5 40 e I i 3 PR AH O o

AAREE LKL IRL, W AN NO 444 (sodium nitroprusside, SNP) X} NaCl fpig
TREEYEEK, earE. CERMREF (TDC) At E LEE (POD) & LU AE M i 5
Wi, HARUHE SR A T AME NO XK R FE 4 T A BRI ML o

1 R

1.1 FEAAR
RIGT 2010 4F 4 AZE 10 A E R st RSP 2= T« R K HF R T B g Rl K2

*EF R SHEGTH (2008BAD95B05) FIAfitEAT I Cfolk) BHFE T 3 11H (200903001-05) )
BEINEE, Yk, HI%, WA S, NFEEEES4ASTT. E-mail: sea@njau.edu.cn

YR T« 5 LI (1985-), 55, PURE, il A Fi A, 322 WFHAE Y AR M R g 32 42 - E-email: hu0806@126.com
Weks H#H: 2010-11-22; U EME ks H#H: 2011-03-15
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HFEIR BRSO L. P+ F 0.1%01) HoCl, W5 Imin Jf 740 bk, SRJ5 FZRTB/KIRIE 24h J5
AT RAE A S, BRPOKRFHEARE, BB, R rFiiRE, G 2 X EaE
TSR R B A s BN SA LR 2 kb, BEE T 4 8%, F 12 W Hoagland & 77
WGHE, BRI R 4 X e RIS, ERKA SIS a4 EE . DL 1/2Hoagland & 7= 1E R
VA FIC ] 2% AL BRI, BB AT/ %A CK, 1/2Hoagland 35 (IE% %) S;, 50mmolL™ NaCl;
S,, 50mmolL? NaCI+0.05mmolL™® SNP; Sz, 50mmolL™? NaCl+0.1mmolIL™® SNP; S,, 50mmolL™
NaCl+0.5mmolL? SNP; Ss, 50mmolL™* NaCl+1.0mmolL™? SNP; Sg, 50mmolL™ NaCl+2.0mmolL™ SNP.
LR E B 50ml GEEANT, SACFREE 4 R, FERE R RAEEW, AbFE 8d e AR AR AL
FRAR AT I E -

1.2 BUEE 54 Hrill e

1.2.1 FEAREEE AT EAINE KLY IR A, S B SR K e 2 T AR AR FIAR 5
oKL, PR LB K, AWK AU AR R K 7, FRICEREEEE, 110°C 247 10min, 60°CKt
TREREFRTE.

1.2.2 AR MAREG (TDC FEMENE (1) B S Hil#%: B R Dh R3O B i K A= AL 4l i ik 1.0g,
Ve, ANTAATERF, I 059 A Hehb, HINRADEBALM, A Sml T4 R

(0.1mmolL™ Tris-HCI, 1mmoIL™ DTT, pH 7.6) 1 0.05g PVP, J&4], 4°C, 15000 rmin™ &5 15 min,
Wi, ®%% 8ml, Wy TDC BHERGHEE . B— i EEL 3k, BCFAME.

(2R IE I 5E 1ml SS9 (0.1mmolL ™ Tris-HCI, 1.0mmolL™ (% %, 1.0mmol L™ B i itk % %, 3mmol L™
DTT, pH7.6) FFA 1ml TDC BEHEHURFE &, 35°CIRIT 30min, S 455 Ja g B ok _EIE A 2ml
B2 10 R, B S0 R O R 223 7K K 0% 3min 1) TDC i) 978 277nm K T E 6.
1.2.3 KFEMLL M Fd S i (POD) JEMENIE  SEEUH R D RE AL # i K AR 4 i i 1.0g
Peddge, VIRE, TRONBRER o 0N 10mI BEBR 25 vh v iE IS B 5T, K 5 30 A e N B O v, T 3000rmin™
B0 10min, BB 25ml BT, YiiEH sml SRR BRI, _EIEROE AN R,
ERZZE, KR TRGFEA. POD iEHNE S SCHR[10]. A& EER 3k, BCFE.
1.2.4 o533 AN 8 K (HEK) 9:30~11:30, AIE&1% (Li-6400, Li-Corlnc., USA), @it
R IAT BT IR AR E B e AR (Pn) Z6E 35, MERM IR AN 28°C, Yol T
# % 1000pumolm™?s™, CO, KA 400pIL™ . 4 — K FBEHLIEE 3 Fk, SHRIDIEEL 2 1 4 RIS AEED
Pr e, BCFIAME .

1.2.5 W[k AEA il e 36 BOHH [R) Zh g S AL B K AR 4 ik Fr 1.0g, A 0.5g NaCl 5 10ml 95%

W, FHRFERRFEE 250 5850 (4000 rmin™) 10min. HY bE2IEW T e L, ZZIRT, hn
N pH4.6 FIFFIE TR 5ml, pHA4.6 1) 0.04% A 275 ¥R 2ml, &4 10ml, fE¥% 3min, SRJ5E:
& 1I0min, 7r2fE, FAWERE s5ml FEEGRBEAN R —HZEEH, A 10ml &F 1%NaCl
0.2%NaOH (%, =¥ 3min, FEBCE 10min, 22 5B EEKAES Y66 BT K 620nm
AbE M, B B R 3K, BUCFIME.

1.2.6 tEMRMFKE . KERB. KEFMA S E R SR®NE S ROGR[BIFHEE . FEHiFRE
EEKER. KERW. KEFR. X2 RERERE S OREFFAERE Sy Eakali), Bkl R 51K EAR
W BKHFELEEWA T, RF, BT, HEBEMK, & 60 B AR, BHH T
K 1.0g, fEZIRE T5rAH 20ml. 15ml A1 10ml s &6 75 52 E 30min — &k, ik 3E, &IF 3 IIRIUH,
WEZER, FRET HEERVEME, 2 0.45um MRALIEREIE, JEBUER R Sml A&+, HHraR
M ORAE T 4 CUKFE 25 . 1 Agilent1100 mGlAH a1 e . f— bk BEE 3 Ik, HCFIHME.

o3 S S IR SCHR[12] 6 Fris . thik:: Agilent Eclipse XDB-C18 (4.6>250mm, 5um); izl
FHAK: =990 10, FHBERRUTT pH=7.2 (B A); HEE: ME=4: 1 GAW B), 380 mlA Fl
620 ml B IR&1E AN FiE My 2mimin™, #EREE: 1opl; AEE: 23°C; KUK 220nm.



1.3 FAEHT
BAERK A Excel #3174, SPSS #3477 281, H DuncanT K367 &2 1 Al
(p<0.05).

2 % R

2.1 NaCl fipie T SNP KB A E M

HE LT LUE W, SXTRAMEI S, A S KL i B T EH I W E K, 2 B0 REZH [
i 18.7%H11 14.7%; S, Ab¥ 5 Sy dbI 7 R AR Sy A FRRTEFE | 5 70 B4R Sy A HE R 2518 0 18.8%
F1 13.9%; [MiBE%E SNP IKZE4kSTt R, Ss Al S dbPEREEEFEE S) PR E T, THILEEER.
KW 50mmolL"NaCl /1 T 0.1mmolL "SNP ZZfR AR e, R shinf, (kA K, i
Y&, 0.05mmol LSNP 22 £k i R AN 5L 2, T 1.0mmolL™ F1 2.0mmol LSNP it — 5 il &5 e .

~ 47 T 05
£ a a s a
o L a a
ﬁ—.; 3 ¢ c ; = 0.4 be b
= =
£ ¢ .gg 03 ¢
B e SE 02|
z = E
g 1 2 01|
= kS
‘_% 0 o 0
o
CK S1 Sz Sa S4 SS Ss CK S1 Sz Ss S4 S5 Ss
AF Treatments LhFE Treatments

E: ARFRRIREEZS (p<0.05). KA Note: Different lower-case letters represent significant difference at 5%
according to Duncan’s multiple range test. The same follows
K 1 NaCl Jiirifl ' SNP XA IES) H AL B B2
Fig. 1 Effects of SNP on biomass of C.roseus seedlings under NaCl stress

2.2 NaCl 8 T SNP X-KFIELTHDL A Ar KR

WNEE 1R, SARB T EEEAE (Pn). AALTE (Gs) MZAMEHEZ (Tr) KR Z 0T XA,
MR CO K (C) W& E TXIRAL:; Py Gs. Tr Ml Ci £ S, &bF115 S, AbFE > A TC 3% % 575
S AbFRHF Pn. Gs A Tr 43 5lI4E Sy AbFR4R R 20.7%. 19.1%F1 8.5%, Ci JUEL Sy AbHE AR 10.3%; S,
AR Py Gs M1 Tr %% S ab PR 2 K, (HETIEZE ST S A%, Ci R LEH AR Ss AR
A Sg AL Pny Gs M1 Tr Y EE(T S, b, Ci BEFmT S b2,

# 1 NaCl BB T SNP JHKEELE SR EIRER . MARIERE CO.KRE . SILSEMEBRENZMN

Table 1 Effects of SNP on net photosynthetic rate, intercellular CO, concentration, stomatal conductance and transpiration

rate of C.roseus seedlings under NaCl stress

LR LRI CO, WK AL R A
AbEE Net photosynthetic rate Intercellular CO, Stomatal conductance Transpiration rate Tr
Treatment Pn concentration Ci Gs (mmolm?2s?)
(COumolm%s™) (mgg™®) (H,0mmolm™2st)
CK 26.2040.75a 273.00+10.15d 1.1940.05a 8.1540.07a

Si 21.3340.45c 316.67+8.96bc 0.9440.03d 7.4040.17c



S, 22.4049.32c 311.66+12.90c 1.0140.04cd 7.5449.30bc

S3 25.7040.66a 284.00+12.49d 1.1240.06ab 8.0310.14ab
S, 23.7740.40b 307.02+12.34c 1.0520.06bc 7.5530.19bc
Ss 19.97+0.76d 336.66+16.04ab 0.8240.06e 6.4029.56d
Se 16.4740.91e 341.00+13.53a 0.6730.09f 5.6840.14e

VE: [ — B HR AN [F] 7 RE R 7R 76 <0.05 /KT 1 22 57 2 2% Note: Data followed by different letters in the same column mean
significant difference at <0.05
2.3 NaCl ffr T SNP SHCEELE R ARBIAREE (TDC) ML/l (POD) HEHiEHEM

TDC & KFA I A S b — A HE R IR b, Wtk & SR YImR 0 /% k. i
2A AL, Sy AEEE IR TDC W&, MMAAIFIREL SNP J&, #— P AR TDC & .
S, WP Sy MFRTC R 22 s S ARFRAL Sy AbFR B AR S 13.1%; S, AbFREL Sy AbFR B R 33.4%:
Ss AL Se 4bFE T TDC ¥ MEHL Sy 403 2 2 P K . POD AMELERE PIHKP T SRS ] o e 1) 2 A
i, R KRS BAE O 2 RS, POD 25 T b BT 35 2 de AR Ak 1) 4 A ik 72 DA R K
F AN 2 RA K FER LR . HE 2B fion, S, & m POD 51, SNP JIAJE POD
WVEHE— PR, S 4F N POD VETES S PR AR SsabFl. S, AP Sg4bEE T POD i
PESr AL Sy AbFE 25 32.6%. 30.0%F1 27.7%:; Sekb¥EE Sy AbFRTCIE #E 2R, UiHIE IR E T
HMIE NO Ak SNP BERS #2 i KARIER N 1) TDC 1 POD A

5 - a A 250 a a aB
ul bc b cd = b b & b
>Sm4r 4 oo 2 g v 200 ¢
S 2 & e =2 s & 150 L ©
£ o 3 S 5 R
S o=, 022 15
' E ~
8 E& 5w
2 & 1 — R 50
0 0
CK Sy S, Ss Sis S5 Se CK Sy S, S; Ss Ss  Se
AbEE Treatments AbEE Treatments

2 NaCl fiie F SNP X-KA{E4) 5 TDC A1 POD i 540
Fig. 2 Effects of SNP on TDC and POD activities of C.roseus seedlings under NaCl stress

2.4 NaCl e T SNP XHHCFIELHIG W S0 & B RIS

U1 3 o, Sy AL B AT IR A 5354 1 18] WA A el 5, ot IR ZH 3R 5 19.7%, 7E 50mmol L' NaCl
AR BE SNP ALBE 5, MGl Wk cl il & S # AR B RIREEE 4R . SiAbBS Sy abF o 3 22 5
S ALFRER Sy AL R E G N 12.8%:; Sy Ab R Sg AbFRTC P 2 7 S, AHEAN 143 L Sy Ab FE YT 2 19 1 26.9%
1 24.9%. SeAbFRHE Sy AbFRMSIME S AR F R 20.0%. HILAT &1/ 50mmolL*NaCl s FAIAAS
JJE SNP b3 1, 0.5mmolL SN it i i KA AL &)y T W5 Wi s i 1) 5 2k SR A i«



700 a b
~ 600 4 g -
M 500 e =

400 |
300 |
200 |
100 |

=
H

content(ug

Total indole alkaloids
Wej| e A= 4 .

CKS; S Sz Sis S5 Se
KL Treatments

] 3 NaCl il T SNP KAL) B 15| W B 25 5 ) 52 i)

Fig. 3 Effects of SNP on total indole alkaloids contents of C.roseus seedlings under NaCl stress

2.5 NaCl fE T SNP KFHLMHEKER. KERBE. KEFRALZ R SERTN
WNEE 2 FIR, 78 Sy ALK FRB . TR BT AR HT IR 5022 R 80 il B 2 2 25 47 15 55.0%.

31.3%. 109.8%7 40.3%; S, AP T KM KFELM. KEFWMLEZ R EEE S AR EME
ZESt: SeALPENHCTRH . KFFBBAN L2 REL S; AT 25N 25.8%. 23.4%741 30.6%, K75 Bl
TR S TR E R S Sy BN KA. K. KR R G EIA R Rm, )
B Sy RbFRY PR 32.3%. 27.4%. 68.8%F1 50.2%; Ss AbHRIKAFHR L Sy AT TG 3 PRI,
KBTI KEHA S E RSB S, M H 1 W3 K, (Ha2 Ss A FE KFm. KERB. KF
WAL 2 REBEVIREEZERT S AR SeALBERS, 4 Rl B IEL S, A H &2 FE K.

2 NaCl BB SNP MK EFEEEKER . KERB., KEMEML LR EEHNFMN
Table 2  Effects of SNP on Vinblastine. Catharanthine. Vincristine and Vindolin contents of C.roseus seedlings under NaCl

stress
Ab3 KA KA KAFHTH NER
Treatment Vinblastine Catharanthine Vincristine Vindolin
(mgg*DW) (mgg'DW) (mgg"DW) (mgg*DW)
CK 0.20£0. 02d 2.8140. 09e 0.61%0. 11e 3.0540. 13e
S1 0.3140. 006¢ 3.69+0.07d 1.2840. 13d 4.28+0. 19d
S, 0.35%0. 003¢ 3.7140.11d 1.39+£0. 10d 4.4140.11d
S3 0.39£0.01b 3.8440.11d 1.58+£0. 10c 5.5940. 16¢
S4 0.4140.007a 4.70%£0. 08a 2.16%0. 13a 6.43+0. 29a
Ss 0.34£0. 009a 4.2940. 09b 1.87+£0.07b 5.9940. 13b
Se 0.33£0. 004b 3.9740. 12¢ 1.724£0. 05bc 5.7240. 16bc

VE: [/ — B Hp AN [F] - BE 3R 7R 76 <0.05 7K F I ZE 57 22 3% Note: Data followed by different letters in the same column mean

significant difference at <0.05
3 WigMIL L

B IE R A KR AN A BT R, R RN R AR R SE 1O, (R A KA
RS FHCR T O A1 R B RN AR 56 %2 0. 1mmol L "SNP AR 2 F] 2 2 233 50mmol L' NaCl

i T KB A KA ER R, X SRS HE. SNP 2 —FE B NO fitik,
Delledonne £5M°KiE B 0.5 mmolL™ f] SNP 16574 2.0umolL™ ) NO. H1T NO 4> T/, BA fevEtE,



ReWEEARMLlE) B B ZEHR, nl DOd IS i AMA B EH T A BE 4L 55, fidmfuiErAsh, LA NO fEFT
MERIBERG XU T2, SRR, IRy, et b KO, B sh i s F) Tk ik
XE FRIC R RIS B SR, Retg il smiErkpridivt. [FEF NO $2 1 POD i&tE, Tnssis
BRAEMRAE SR8 N = A i 2 0 P A, DRI BV MR AR R vR A B 1 1 55 - (R I 2 4R NO
25 0, MEAERA NG AL HEEEHE T (ONOO), £ FALTE A 5 S Ak P 1) 1 480 0 R R
(HOONO), ] LATIR AWK 4 T 45 MR ThREEL, A 444 N (RO AN L e 2] B S S B R 1, AN
FRELAZ B HOONO #E3R, B S8 uiG ERRAR, ThRess, Yo @R MZAEBIER BN, MRt
BRI, FIHBE 1SS, K2 BHHE] .

KA EREEMAK KB B AEEZ N, &RIEWRA B HIPUE SR HEE AL —,
Eh a2 R A 64 B 7 i B PHASES?Y, CEWIAE, SMNE NO REZ4ERE AhifE £h il Rk
B E P WA E IR YUCNE 2 R EE . SILESEMAERILEE: ANA A
AP R P Gs A Tr 34 AN [RIRR B FRAI, SR Ok ik B Ci tHE 38 B, Ui B4R S iE Al 5]
RS ALK, AR R CO MR, ETMS BRI AR k2, #M R CiRE e, W
AN T 5] R AL BE-1,5- — B R 2 1L FF(RUBPCase) & lii & 1t T Fe, St S L3 P,
AR ¥, 50mmolL"NaCl e~ Pn. Gs. Tr %123 R/, 1M Ci 7hi, NaCl Jirid 5] #2 RuBPCase
SERREE T, CO AL R IEAK, BUE Pn FRAK, BhifH A FLA R FEEZE, M7 0.1mmolL "SNP
SRS Pny Gs A Tr $y4%ric s, 1M Ci UK, wI ALK RuBPCase V&R FFEE /KT, SfLE#
WY AER R EE R R, NO X EHE NS4l A R RN, 4ERFRm e A e, BhamfsE ik
i 214 . NO XJ YA 4B i R4 /R F vl g 5 H e e (R it A M RS mi s e, B sm At v 4, it $2 = POD
T8 M AR it P S0 2 o 2L R A B A % o

POD J& & 1) H,0, &M, JMNE NO 7] ULk SHEY A N 2 Frprsa LR r03E 1, N im$e st
WIHE B g 12 AR 36 1 0.1~1.0mmol L SNP AbHE i — 2542 7 50mmolL*NaCl i~ POD & 4,
RN HL0, TG BRAE ST, dERRETEAARUPAT, ORI AL, AR TE S KA e i3, 18
—EFEE RSP . TDC fiEfb g R A BT P2 ) € i A A= i [R) Wi A S 0 A ) Rk 2
—, H TDC @ KFAAE G s F 58— PR A, i TDC X BEAN i A &2 B Ay 2
B, AT & B 0.5mmolL TSNP AT LAE 332 % 50mmolL'NaCl il R TDC &k, #E— ik
BB GRS, ARG ENEMARN T KEMR. KERW. KEHACE R KL E
IR R AR S 8 S A Ak, BEm X KA AE A e BIE 3R E H

RAEAR =) A AR B2V 2 AW TE & Rl A W) el 3 B AR W0 B ol 38 1 o L) — Fh AR E AR b
[io B8 FESEPEVLH, fERKFELMREITRE DI 10mmolL™ A1 20mmol LSNP #5532 14 hn 2 g
AR SR ARIGHTTE R 0.5mmolL SNP W FKEM . K&EF. KEF. 302 2 M
WeB Bl & B, KRR SRR K A0S & 1254k 55 i 3 14 AR 1R B 2 DI AH %,
TDC #1 POD f#iE 1 7E 0.5mmolL "SNP I, M e A 1#0 & AL Wil & sl b BBl , Kt &
FWATAMR, MKERZ POD ALK =4, FI%1 POD J& e mfedt 7 KEMIMA K, M E
BN B A KOS, HEW T 2 F KA A KA, 645 AR X — . H1T NO
REME I B R R S M, BT DA N IR AR i Ko A 4 40 P v 10 A B S5 YR AR A = D e 12 B, I
D URAARH P ot A M A S O3 o R M I AR 7 S TN AR s P, NO R T K
HFAAM A KER. KER. KEFK. X2 RABaH &R, XATRKBER, 4ikr
EEIE I, >R it 2 NIRRT K o R, dERRAR M B T RS A A BT RE, BE bk

27 BFTiR, 50mmolL'NaCl HARTE—E R FIRm/ i & Rt 2, (HE ARy ER %
A, 7E 50mmolL*NaCl filie 2 F i in 0.1mmolL'SNP, BEMH T ISR IE/TE, dEfrem
IYCEER, (EdiAt, ShnEyE,; i 0.5mmolL'SNP J&, K&EMAEW S Bm, H—P5iE
5 50mmolL*NaCl il T AW A Yb & &, AR e AR & B Sebnds = 3 3
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Effects of SNP on photosynthesis and Alkaloid content of Catharanthus roseus seedlings
under NaCl stress
Hu Fanbo Long Xiaohua LiuLing Liu Zhaopu'
(Jiangsu Provincial Key Laboratory of Marine Biology, College of Resources and Environmental Sciences, Nanjing Agricultural University,
Nanjing 210095, China)

Abstract A sand culture experiment was conducted in greenhouse to study effects of exogenous nitric
oxide donor(SNP) on growth, photosynthetic characteristics and alkaloids contents of Catharanthus roseus
seedlings under 50mmolL™ NaCl stress. Results show: (1) 0.ImmolL™ SNP was the highest in effect of
alleviating the stress caused by 50mmolL™" NaCl, and significantly increased fresh weight, dry weight, Pn, Gs, Tr
and POD activity by 18.8%, 13.9%, 20.7%, 19.1%, 8.5% and 32.6% respectively, but decreased Ci by 10.3% as against
Treatment S; (50mmolL™ NaCl). (2) In Treatment S,, where the concentration of SNP increased to 0.5mmolL™, the TDC
activity, total indole alkaloids, Vinblastine, Catharanthine, Vincristine and Vindolin contents of the Catharanthus
roseus were the highest, compared with Treatment S, they increased 33.4%, 26.9%, 32.3%, 27.4%, 68.8% and 50.2%
respectively. To sum up, 0.1mmolL "SNP is the best at increasing photosynthesis, promoting growth and raising biomass,
however 0.5mmolL™ SNP is the best at improving synthesis of total indole alkaloids and four main kinds of alkaloids.

Key words Nitric oxide; NaCl stress; Catharanthus roseus; Photosynthsis; Alkaloid



