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Abstiact A potculure experment was conducted to study kafgmwowth and phoosynthe tc
chamcters tcs ofRauvolfa vom itorh p hnts under d ifleent lght ntens ites (15%, 40%, and
700 of fillsunlght) and nitwgen kve k (15, 30 and 60 g/perphnt). Resuls showed that the
netphotosynthess mte (P,), stomatlconductnce (G, ), waterutilzaton effcency (WUE),

chbwphyll contents (Chl), specifc taf ara (SLA), and kaf mass mto (IMR) wemwr
senifcanty nfuenced by Ight mensity and nirogen kvel (p < 0.01). The P, and G,
ncreased w ih the ncrease n lght ntensity and nirogen kvel Ihadditbn the valies ofP, and
G, under70% lght ntens ity were much hgher than those under 15% and 40% lght ntens ty.

Concliswvely, bw lght nensity 5 mowr benefcnl o the synthess of chbwphyll The
comb naton of bw lghtand hgh nirogen kvel ivored SLA and tafbomass albcaton As for
the forscence pammeter I, /., did not difersignifcanty according to lght nensiy and
nitogen kvel L ht ntensily and nitwgen kvek ako had signifctant ntemcton on the P, G,

andWUE (p <0. 05).
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[19]
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7 (21 22]
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12
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13
. 3
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28
70°C R (P.) (Gy) (WUE)
(IMR), IMR = / 28 ( 1) P, G,
1.35 SPSS 16 0 , P, G.
(a=0.05), R
Ducan : NI N2 N3 N2
P. G. , N3
2 ,WUE P, ,
21 ; 3 , N1 N2 N3 NI
N3 ( 1) ,
(Fy Fu)
1
Tabk 1 Resuls of wo-way ANOVA assessing the effects of lght nens ity and nitrogen
kvelon phoosynthe tc parame ters
P, G, WUE F, /¥,
Treament F p F p F p F p
Light 146 236 <0 001 70. 669 <0 001 32 929 < 0. 001 0 647 0. 529
N 64 429 <0 001 14. 166 <0 001 42 923 < 0. 001 2 848 0. 071
x  LightxN 5 586 0 001 6. 162 0 001 3 547 0. 015 L 519 0. 217
. P, ;G : WUE: FF,:

Notes P : Netphowosynthess mte; G,: Stomatalconductance; WUE: Wa ter utizaton e ficency; F F : hiklphotochem ical

efficiencymeasured atdawn
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0.0 L M H
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R :
é é I X é
B | faol 7 %
7 7 30f_ a Z 7
n = m
n I n
Lol M H
+ ,n=5 (p <
(p < 0.05), (1- F, F,)%:

HM, L adicate 700 lght niensiy, 40% lght itens ity and 15% light ntens iy ®espectve I Va hes are m ean £SD, n= 5. Diffe rent

capialleters indtate signifecant diferences (p < 0.05)

Fg. 1

1

am ong difeent lght intensites Diferent bwercase ktes ndicate
signifcantd fleences (p< 0.05) among niwgen kvek at the same Ight ntensiy kvel( the same bebw). (1- F F )%: the
decreased rate ofniial phoochem talefficency measued atmidday compared to atdawn

The effects of light ntens iy and nimgen kvel o photosynthe tic chamc e rstics
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2
, 1.% ~ 6.3%, , ChlChla /
(F, F.)  (0.83~ b ChlCar
0. 86) ; , 23
(p < 0.001),
) ( 3 )
(D ;
22 472.7 em” /g, (336.1 em” /
g) 1.4 ,
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2 2 2 3
Chlab ChlCar ( 2) , ,
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3 , (N3> N2> N1) ,
: : N3 ,
N1 3 )
Chl/Car (p = 0. 845) (3
2
Tablk 2 Resuls of wo-way ANOVA assessing the eflects of Ight ntensity and nitogen kvelon photosynthetic pgment
al b /
Chbwophyllcontent Chla /Chlb chl/car
Tream ents
F p F p F p
Lght 52 677 < 0 001 0 753 0. 478 12. 755 < 0. 001
N 5. 586 0 008 0 030 0. 970 0. 170 0. 845
x  LightxN 0 372 0 827 0 403 0. 806 0. 473 0. 755
BN1 PAN2  [JN3
30 ar A 9r
. T2 A A : -
~ 4 :%, a a 8r a B
2 7 % % - : # a
£ L é é % S| we 227
£ LR R W
z ‘RL L ‘LK ¥
o I 7 7 s I . Z
L M H L. M H

Fg. 2 Photosynthetc pigm entunderdiff rent licht ntens ty and niwgen kvel

3

Tabk 3 Resuls of wo-way ANOVA assessing the effct of Ight ntensiy and nitogen kvelonSLA and IMR

Specific kafara (SLA)

Leafmass mato (IMR)

Treatments F p F p
Light 93 459 <0 001 52 656 < 0. 001
N 8 244 0 001 40 092 < 0. 001

0 998 0 422 Q0 655 0. 626

x  LightxN
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Fig 3 Specifc kafara and Leafm ass ratb underd ifferent Ight nens iy and niwogen kvel

GS 2
G.
3 ' ‘
[ 1429 30] [5 8]
(SIA) ,
[4 31 32]
[33]
[34]
(IMR) (- 3) %
’ 2
35 36]
[213] [36 37]
) , Chl
, ChlCar
( 3) , (p< 0.001) , ,
2 2 ’
) k. /K,
[ 38]
G; [14- 16]’ F» /Fm
bl Pl] GS
2 Pll G . .
[1] PoorerH Evans J R Photosynthetc nitwgen-use
> 4 4 efft ency ofspeces thatd iffer nherenty n specife

P, G, , kafara[J].Oecobga, 1998, 116: 26— 37
(WUE) s [2], ChenY, Murche EH HubbatS, Peng S. Effcs of



211

[ 10]

[11]

[12]

[ 13]

seasonrdependent rad ance kvek and nimgen
deficency onphotosynthess and phowoinhb iton n
fell-grown rice (O1yza satva ) [J]. PhysolP hnt
2003, 117(3): 343- 351
CaiZ Q ChenY ] Bonges E Seasonalchanges i
photosynthes 5 and growth ofZ zyphus attopenss
seedlngs n three contmstng miwhabias n a
top cal seasonal mmn brest[ J]. Tree Physo]
2007, 27. 827- 836
Fownes J H, Harring on R A. Seed lng msponse to
gaps sepanatng effects of light and niwogen[J].
ForEcolManage, 2004, 203 297 - 310
Portsm uth A, Ninemes U hemctng contwk by
light avaibb iliy and nutrent supply on bbmass
albcaton and growth of Betuh penduh and B.
pubescens seed Ings| J|. ForEcolManage, 2006
227 122- B4.
[J]. , 1989, 12(2): 3- 5

[J] , 2004,
24 1118- 1122
De P nheio Henrques A R Marcels LFM. Reguhton
of growth at seady-state nitogen nutribn n
kttuce (Lactuca satva L ): Interactive eflecs of
nitwgen and imdance| J|. Ann Bot 2000 86
1073 - 1080
PoorterH, NagelO. The wk ofbbmass albcaton
n the growth esponse of phnts b diferent kved
of lght CO,, nutrens and walkr a quantiatve
revew| J]. Aust] PhntPhysol 2000 27 595 -
607
Poorer L. Resource capture and use by topral
brest tree seed Ings and their consequences br
competion[ C| /Busém D F R P, Pnadd M A
Hartey S E Bt hteractons n the Twop s Their
Rot n the Mamntenance of Specés Dwers iy
Cambridge Cambrdge Unvewsiy Press 2005
35- 64

) s

[J1. , 1999, 22 (5): 221 -

222
[J]. , 2003, 15: 174-177.
Penuebhs J BelC, Estare M. Change n bobmass

chbrophyl conent and gas exchange of beans

[ 14]

[ 15]

[ 16]

[17]

[ 18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

and peppens under nimgen and watkerstress| J].
Pho bsynthe tca, 1993 29 535- 542

G rassiG, Mer P, Comer R Tompkms D, Jaws P
G. Phoosynthett pammeters n seedlngs of
Eucaljptus grand s as afecied by mie ofnitogen
supply[ J]. Phnt Cell Envion, 2002 25: 1677 -

1688.

Machyre H I, Kama TM, Anning T GederR |

Photoacclmaton of phoosynthess irrad ance
response cuwes and photosynthetc pigmens n
m ¢walkae and cyanobacera [ J]. J Phycol
2002, 38: 17— 38.

Shapio]J B Griffhn K I, Lews J D, Tssue D T
Response ofXanthim stmumarim kaf respimton
n the lsht b ekvated CO, concentaton nirogen
avaihbilily and tempermur| J]. New Phyto] 2004

162: 377- 386
[J].
, 2003 39(1): 78- 82.
Sreevali Y, Kukami R N, Baskaman K Increasmng
the contentof bafand wotakabds ofhgh aka

bid conentmutans ofperivinkk thmughniwgen

fertilzaton[ J]. Ind Cop Pwd, 2004 19 191 -
195.
[]]. , 2006 29(12): 1276- 1278.
[T] , 2006 3
179 - 180,

, 2004 5 54-5a
[J].
, 2007, 30(2): 7- 9
, ) . [J].
, 2004 15(5): 28Q

Amok O O, Onabanp A O, Odofin A A The anakesi
efectofRauvofa vom iora (Afel)[J]. Bomed
Res, 2006 17(2): 125- 127.
CaiZ Q, Wang W H Yang J CaiC T Gowth
photosynthes 5 and ot resemp ne concentratons
of wo Rauvolfa speces n rmesponse o a lght
gradentf J]. hd Cwop Pwd, 2009, 30( 2): 220 -
226.



212 28
[J]. , 2001, 27(6): 483— 488. n kafchamcterstcs of top cal mm forest species
[27] [M]. adaptve? [C] /WergerM J A, Van der AartP ]
,2000: 134- 137 M, Durng H J Verwoeven ] T A. Eds Phnt bm
[ 28] . Duncan and vegetaton stmucture adaptaton phsteity,
[J] , 2003 3: 23-24. and rehton to hebvory Hague SPG Academ ¢
[29] Gmubb P J Lee W G, Kolmann J, Wikon J B Pub Ishng, 1988: 191 - 200
henmcton of rmdiance and solnutrentsupp ly on [34] Abram M D. Leaf stmctural and pho tosynthe te
growth of seedlngs of ten Eumwpean ta#shrub pgmens chamcerstes of tee galkry forest
spec ks and Fagus aykatica| J]. ] Ecol 1996 84 hamw ood specis n Norheast Kansas[ J]. For
827- 840 EcolManage, 1987, 22: 261 - 266
[30] Gvnsh T J Adaptbn to sun and shade: A who k- [35] Chapmn FS, Bbom A ] Feld C B Warng R H
phntpewspectve[ J]. Aust ] PhntPhysol 198§ Phnt esponses b mulipk envionmentul hcos
15 63-92 [ J]. Boscence, 1987, 37 49- 57
[31] Wang G G, Bauerk W I, Mudder B T. Effects of [36] Evans J R Phoobsynthess and nitogen e htonships
lght acclmatbn on the photosynthesy grwowth n kaves of C; phnts|[ J]. Oecobghn, 1990 78&
and bomass albcaton n Amercan chesmut 9- 19.
(Castanea denmta) seedlngs [ J]. For Ecol [37] SchiferC HEM R Niwgen defcency exacebatks
Manage, 2006, 226 173- 180 the effecs of lght stess n phobaubtwpht
[32] GrechilVinP, HibertG, Miln § RobertT. Effect suspensbn culured celk ofC henopodum rub run
of lght and nittogen supply on miemal C:N [ J]. Photosynthetica, 1992 27 545- 561.
bakhnce and contwl of mwo+to-shoot bobmass [ 38] s N s
albcaton n grapevine[ J].Envion Exp Bot, 2007, [ J]. , 2007, 27( 8):
59 139- 149 3457 - 3464
[33] Bongews E Popma J. b exposure—re hted varaton



