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WE. [ B8 ) B8 ZE Stewartia sinensis G 3 RE AR IIERE RS HOHGRASARALED 2 7H, HREZHY
HEEHRBAREAEAA, [ Fik] &8 | FALEYG ARBAH, £F 4 MEEESH ALK 100.00%(Ly). 22E 8
K (44.79 £0.51)% (L), ¥ AR (19.60 £ 0.23)%(L,) . B K (7.25+0.10)%(Ls), 3 MERESH ALK 0.2 g kg '(N)).
ZR0.6 g kg (Ny) FRER (Ny), £90d AFnE REK, RAETREH GO R EER, MEEFRES A TEE
A, [#R] AR, REAAREEANEEYHORESEER T H AT EE LI YRR RERT (P<0.05),
FE GG E alb A 2.0~2.5, KAMEE (Lep) H 4.8~26.0 pmol-m2+s™', Hiafe s (Lgp) A 571.3~931.4 pmol-m 257!,
MAEERAREGE M, REHGGTEEFRERNT P ERESH . MBRK F). ZREL F). AWNEFHE
(Aoy) B THEX, rHsxF ab, £ P E/BTRFE TR, RAXFLEGRE Py WEBRTARAALEPSL) #A
EE (FJF,. PST) St K RAREALR R (F /JF,,) A= ABOROR AL A a6 PR AR 3E 2K (Piaps) BT 36 KA 45 &, 54k
REAH A, FEDY Paps B THK, vt ab, F, o Fa T8, "t FRERAE FERESH. Poa Aoy 2
eI HEEKGFEE, EL AL RRT, $EHHELERE (P). AILFE (G) o EERE (T) K&, KN
Z R E R M (C) AR, S AR Py GoAe T AR RARSAER , LN, 8 P, H88 LNy ¥ T 45.21%,
LN, #¥ P e P ¥ R&E. [£#] ¥EYGETEBELFRALE TSR ARE, EALRNZRAEZTAHIAL
SRS, B 1A 6 %34
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Effects of light intensity and nitrogen treatments on photosynthetic
characteristics of Stewartia sinensis seedlings

ZHANG Tingyu, ZHANG Mingru, LI Qingxiang, ZHAO Nannan, WAN Qi, CAI Yihang
(College of Landscape and Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study, with an investigation of the differences in the hotosynthetic hysiological and
ecological adaptation of Stewartia sinensis seedlings to different light intensity and soil nitrogen content, is
aimed to select combinations of light intensity and nitrogen treatment that are conducive to the cultivation of S.
sinensis seedlings. [Method] With S. sinensis seedlings used as test materials, efforts were made to set four
light intensity gradients, namely full light (L), light light (44.79+0.51)% (L;), moderate light (19.60+0.23)%
(L,), high light (7.25+0.10)% (L5), and three nitrogen application rates, i.e, low nitrogen 0.2 g-kg' (N;), high
nitrogen 0.6 g-kg' (N,) and no nitrogen application (N,) before the light response process, photosynthetic
pigment mass fraction and chlorophyll fluorescence parameters were recorded and measured upon 90 d

treatment. [Result] Light intensity, nitrogen and their interaction displayed significant effects on
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photosynthetic pigment and chlorophyll fluorescence of S. sinensis seedlings (P<<0.05). Chl a/b values of S.
sinensis seedlings varied from 2.0 to 2.5, the Lgp of S. sinensis seedlings varied from 571.3 to 931.4
pumol-m2+s™' whereas L¢p varied from 4.8 to 26.0 pmol-m >+ s™'. With the increase of shading degree, the Chl,
Car, F,, Fy,, Agy of S. sinensis seedlings tended to increase, the Chl a/b and Car/Chl tended to decrease while
the P F/F,, Fy/F, and Ppapg increased first and then decreased. With the increase of nitrogen application
rate, the Pjppg Of S. sinensis seedlings tended to increase, the Chl a/b, F, and F,, tended to decrease and the Chl,
Car, P, and Ay increased first and then decreased; With L, and L, light intensity, P,, G; and T of S. sinensis
seedlings were higher and C; was lower and the application of low nitrogen significantly promoted P,, G, and
T.. The P, of L{N; increased by 45.21% compared with LN, with the P, and P,,,, of L,N; being the highest.
[Conclusion] S. sinensis seedlings had the best photosynthetic capacity when grown with moderate shading
and low nitrogen treatment whereas photosynthetic inhibition occurred with full light or high nitrogen treatment.
[Ch, 1 fig. 6 tab. 34 ref.]

Key words: Stewartia sinensis; light intensity; nitrogen; gouble factor control experiment; light response;

photosynthetic pigment; chlorophyll fluorescence

028 Stewartia sinensis J& T 1155F} Theaceae 2525 )& Stewartia M /N AR B TR AR F, NE =4 F
WAEY), ATz, FEETIL. R MRESE 12 DMEWAAK, EEAK TR 550~2 200 m Y SRR
ERAIEARU SRR AT IS 20 m, AR, MBS, WT R RFEEZMEE, HEREEFIR
M, PCEDULEEME, BORAE TREDE. SRR IR AR MM A T AR 2SR RES, X TR AR W R LAY
X RSO A AR XY, BT AR R Z AR, I ARBIER . AT
R, RPAEFPREECR AW DY, SEEEFER R SR AL T, TSI A B R SRR A A
WA R AR B AR A Sl R A S S R eSS BT 2 —, ARASKE Y R AR SR DL R4l &)
PR R, 5 ARPRIETE N BB 2 BV Ao 1) 52 B PE DA & H IR 5 BAFE B VI A e R 17, slad
XTEFANEZE A M BRI AT R B . BEVE NS ZE I A AR B A R 2D, (BZERER AN B i 5 A Ko s
—ERCR WIS HEN R B IPIIE], H kE i E  ARRAE T v E A AT AR 0 A SR 5 M 25 2R 40 i 1 AR O
58, AT e a7 . G EVE DAY 4 i HAD A A iG sh g Ll , S BRI S AR KPS HiE
SR OC RS RV MR RS =, WifaAa ) A B 094 208 PR AR A T HAAE 55, ARRIA R
BOA BRI AR A R 2R 22— FRARHE I N A 58 25 4 RO IR AN o0 i sa BRI T, Teik 5 4l
EHMAESKMARAR, E2HMYEHEHSE . CFELZ0URACE EZEW B IX R 5
AU N T ERHRN BRI R AR A ST, A R AR RS M SRR I A A G
RMARIFOESE, R Y155 2000 B B A A K AR B RN 0 28 224 DG S RetE i 2, LU
TEWFEAE Y L2 AP Ay Bl B, W24 B Be B IR R R R S (L e AR I . ik, ABFsTiE
PRECZEA T AR, R E DGR AN A Z AR R, B kT v AR b BRI A A )
FIBEREARAL, e AN [R] AL EEZH A 50284 M B N . e A R LSRR YO, TS EE R AR K
HER A R A A,

1 MBS &

1.1 #MR5REET

2021 4F 3 H M IE UG E K Y H SRR X T 1 (30°09'28"N, 118°86/37"E) BEHUK KA —3iy 1 454
L2 A [ I (32.4124.26) cm, M4 (0.49+0.06) em] £ 2 Wi VAR MR 24 22 W AG X R 0 1l . 3k
SHbIEFR R 42 m, AAFERIKER 1628.6 mm, PSRN 16.4 °C, AFETCFEINL 237 d. ikl T 104
24 cm, 520 cm, JEAR 14 cm BUEZIN, BRA 1 Rk ZhAR IR Y M # g [ A (1.53+0.01) g-kg ™',
A (185.0£10.5) mg-kg ™', AW (8.70.1) mg-kg ™', HHHN (278.0+14.9) mg-kg', AHLK (31.6£0.1)%,
pH (FK i N 1.0:2.5) 5.07+0.01]. ZAR EHCE T 2 JRHOGKRMIN, 228 1 DMHJS, % 60 G525kl
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G124, RRAE S AL KR SR 2R P SR alR AC IR ARG AR A FE T A A5 2R, kAT . mikk, h
SRR RN AR G FR R B, BEE 3 N GAL BRI 1 AN X R AN EE . 588G R R S 6 JE R ' ) 7
618 YA A, OIS 30.0 mx5E 11.5 mx 3.2 m, 8 RUIRAL R4, 565K 51 o0 42 B 3
(44.79+0.51)%(L;). " EEHESE (19.60+£0.23)%(L,) . i (7.25+0.10)%(Ls) 420 100.00%(Lg), &G
HAE 3 N R IEZFE Bl B ) B i % BE (PPFD), BUAME . 2% U0 %t RIKW Jatropha curcas 411
B A, TER DRI T RE 3 AR, S A 0.2 g+ kg (N)). =4 0.6 g-kg ' (Ny) Fl
AHEAEXT IR (No), A N BLER L [(NH,),S0,], FERLAZ P T3, BV 1 kg 25 HZ 1 g (N)
13 g (Ny) BB, >R 1 i 2k IS /K S f e B I 40 3 Wit BB 10 d e 1k, iEUs 3 d
ABEK AR i 4 o AbFE 90 d J5 & 45 345 5 .
1.2 MEIEIRS H*
12,1 kremmatAal 2 [ Li-6800 e A1X, F20214F 5 H 25 HZE 6 A 4 H (W H11] hy 5 K)
8:00—11:30, ffiJH Li-6800 Y& G S22 HDEA S48, XIRFIDIGER 5 1200 pmol- m™-s™ LR F
1720 min Wi S, @EICEA RS (Par) MR 2000, 1500, 1200, 1000, 800, 500, 300, 100,
50, 30, 10 1 0 umol-m™2-s™', M- #& Hl R B N (25.040.5) °C, HHXEE R (40+£5)%, M %E A AL#R
(CO,) BEIR 43 80°H 400 pmol- mol ™', S AR A 500 pmol-s™, FEASALPRBEHLEL 3 R, W& FLEHE R
(P [ALFEE (Gy). Z&MEHE (T,) R CO, BE/R/3EL (C) 5240 FE AU ZAE IERBL AN 355
M o7 A5E 780, AR i A TR 3 B B RV e A R (Pra)« YEHE RN B (Lsp) . YEAMEE ST (Lep) . R & T ROR
(Aqy) FIREIFILHE A (Ry)-
122 k&eEFREoHme RACERERNE A AR TESE, R K R H A 525
M, BY A 2 mm SERSOIREE R, BRE0.2 ¢ BT, IMARBISECH 95% M 1 10 mL, & TR
AL R B A A, B R BUR B AEAR 1 em B9 FL AR, UV-2700 5928 443566 B 7R
665. 649 F1 470 nm M T EEBUROGREE , FFIHRENT4REE (Chl). 43 a(Chla), 4% b(Chl b) FiIZk
HAEE N FE (Car) IR EL
123 wEEELFHHABEAAKN T T 2021 4E5 H 2023 H, BT 3 BRE2E, MRkt 3
MR, XERE A EAT 40 min (ORGSR AL B, (i YZQ-500 BhAS 2 G GLEZ RN /) I RE M e
HESEHIG D (F,) KDt (Fy), IERAZEME RAE 0 7 Bt B m S N FOC RS TPS ) Wi
M (F/F,). PSTIICREFHLIBCR (F/F,) FLAWOEHE R IR PEREFE L (Piags)-
1.3 #HiELE

FH WPS 2019 Xf 5 a0 4521 7838, SPSS 26 #4751 2 77 2253 M (one-way ANOVA) Fll fie/)N i 2 2%
SA3HT (LSD), Origin 2018 Hil/EEmi B FEAE LI, WUH Z 7225001 (two-way AVOVA) K6 56638 5 %
RSRS8O G R BT s BRI S R DS BN 58 BRI AN

2 HRERH

2.1 3RS RE XL 4 N AL Y £k B9 RN

211 RBREEMNEESHG AL LG Y BEE P BN, KL P, BRI RS TR
GLAEALRR AT, 24 PAr<<100 pmol-m2-s™ Bf, AN[EIALHL R L2540 0 P, BN (B 1), A& &M
T, Ly BSZR T Py T HAD 3 FhEOBAHE; Ny AFEKF T, ARG B 225401 Py ARF/I
KA Ly Lyy Ly Lo, 3EEEGABIEIES T L Al Ly 22400 Py N, AR T, SR
SR P TREIR. AE Ly BT, SAFKTEZEDMN P, ZRAHE, MiEAmN P, BT A
MRl ; FEL MLy 6o T, SAFEKFEFELEENGE P, ERHAE, WKEV/MRIK A N No. Ny;
Ly, SREFEAKTEEZE P, R ARHE,

I L AT BEE Pag W00, 22400 G M T, MK T E 3. RGEASMT, AREEr %%
H G WREIIMRKN Ly, Ly, Loy Ly, T WKEIIMRIKR Ly, Ly, Loy Lis Ny HEBEKTFET, %24
B G MWREIIMEK N Ly, Ly, Ly Ly, T, AKREVMKICH Ly Ly, Lo, Ly Ny BEAKE T, L2401
G, BN IR A 2275/, T, K/NBF 5 N, . 76 Ly 6o B, SR EAKELZELT G, WRE/IMKIK
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Figure 1 Photoresponse curve of S. sinensis seedlings under different light intensity and nitrogen treatments

HNpL Noo Ny, T, WRBEDIMKIRH Noo Ny Nys 78 Ly FLL, B3R, 2825401 G, Fl T, IR BI/INAIRIK
AN Noo Nps 7E Ly R T, Gy MREIZIMEIR M Ny Noo Ny, N, AR SR T, BIRART No AN, .

B Pag 3500, SZE540 C BREET G B T F RN . 4 PAg<<100 pmol-m>+s™" A,
AFEDERANEE T EZ2D1 0 0 G EEE . RIGASMT, ANREEEEZEG M G NKENIMEKH L, .
L. Ly, Los Ny RAEKFT, L, EZEYN C Mk, Lo MLy BSR4 G E; N, AZRKET, %
WECAL BRAYEZEANE C A TR . #E Ly s T, Ny BEKFRYLZZ G &A%; 76 L, Al L, ok
T, HREFARPLEZEGE G WRBEVMKIKA N Noo Ny Ly R, SR FEAKEEZENE G EZFEB/D.
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212 RBERIENREDGRSABMSAGYm TR LA RZEL ) Lep ZELTEIE R 4.8~
26.0 pmol-m2+s™', Lep ZZfLIE N 571.3~931.4 umol-m2+s™', LN, Ab Bl A% 48 25 4 i oo A A e e K.
FE Ly YR R, AR ERIKELZELN Y Ry Poaxs Lsp Al Lep MR EIIMEI A Ny Njo N, B0
25 (P>0.05), Ny AbERAY Lep A LL No BEAR T 52.50%, Lo AbBRAY Ay TE4 LA FR 5N, e/ IME H PR
TE Noo 7E L JG5R T, 2228411 Ry A1 Lgp WRBI/IMRIK R Ny o Ny No, Ny ABEAY Ry A Lgp 7 A AL
HARIRER, Poax M Agy WREIIMKICN Ny Noo Ny, Ny ZEFREG P AHEE No 38001 45.21%, N, 2B
() Lep T A H B KT N, (P<0.05). 7 L, 3 T, Ny AbBEAGEEZELNET Ry ferm, AR R KLY
B Py MK EIZIMKIKN N Noo No, Ny ARBRAY Py, FEFTA BEGAN AT R, Lop A Agy MREFI/N
WK HA Ny Ny Ny, Ny AFRAY Lep 5e/ho 76 Ly SGER R, SE2E40H1Y Ry T Agy MRBI/NEHN N,y Ny
No, Ny 2HE Py K, Lep WREIIMKUCH No. Nyo Ny, No ZbFRAY Lep 24 H R/

F1 AEAEMARKFELETLEZEYHEALSSHMLER
Table I Comparison of photosynthetic parameters of S. sinensis seedlings under different light intensity and nitrogen treatments

Qb3 Ry/(umol-m™s™")

Ppax/(umol-m 2+ 57" Lgp/(umol-m™2+s7") Lep/(umol-m™+s™") Aqgy/(pmol-mol™)

LoNy 0.69+0.08 ab 2.09+0.03 def 791.4+79.6 ab 20.0+0.7 abc 0.027+0.003 b
LoN; 0.55+0.09 ab 1.92+0.15 def 717.7£103.1 ab 19.1+4.4 abc 0.031+0.006 b
LyN, 0.34+0.12 b 1.54+0.17 ef 638.2+63.0 ab 9.5+2.2 be 0.032+0.007 b
LN 0.51+.0.09 b 2.61+0.42 cde 741.2+78.9 ab 10.5+1.3 be 0.036+0.007 ab
LN, 1.00+.0.27 a 3.79+0.32 abc 931.4+66.3 a 23.6+5.6 ab 0.047+0.017 ab
LN, 0.72+0.35 ab 1.12+0.06 f 877.2492.0 ab 26.0+17.3 a 0.034+0.014 ab
L,Ny 0.62+0.21 ab 3.95+0.12 ab 797.1£70.8 ab 11.9+4.4 abc 0.043+0.007 ab
LN, 0.52+0.13 ab 4.63+0.65 a 758.7£101.5 ab 8.3+2.0 be 0.041+0.002 ab
L,N, 0.52+0.11 ab 2.81+0.43 bed 571.3+49.6 b 11.3+£2.7 abe 0.032+0.002 b
L3Ny 0.30+0.08 b 2.93+0.26 bed 778.0+185.8 ab 4.8+13 ¢ 0.043+0.002 ab
L;N; 0.49+0.15b 3.01£0.18 bed 699.4+98.1 ab 9.6+4.2 be 0.048+0.005 ab
LsN, 0.55+0.05 ab 2.56+0.48 cde 733.6+101.4 ab 8.3x1.3 be 0.061+0.019 a

BT BUE TR EAR R, WSO R NG F R AN R AL B R 22 53 1225 (P<<0.05)

ey Hmam  RAE 20 A JLEER X LR SHRI 0
P EI’:J 5 ﬂ['ﬁJ T % (P< O()Ol) . X Lcp A QY E@ ?/; Table 2 Effect of light intensity, nitrogen and their interaction on
ﬂrﬁj A % (P< 005) , Xd— Rd *H LSP E"J %/; lll'ﬁ,l Z: I % (P> photosynthetic parameters of S. sinensis seedlings

oo O 2K e, HE SRR
0.05); JGIRXT R ZE A HOLE S A& T A -
2.028 ns 0.759 ns 1.783 ns
. A e 22 4l A H 23 (p< d
%%: ' ﬁ %‘Ej XT /%:jx zjj E Pmax E/J I}:b_.[? $&E ii}k Pmax 13.462 *** 11.209 *** 1.948 ns
000): KBMEAROLIMMAKLOWESE " 0 enw oo
2 AN (P>0.05). Lep 4.105 * 0.559 ns 1.943 ns
2.2 ﬁ%gﬁl—ﬁﬁﬁﬂqggﬁﬁ%ﬁﬁ%ﬁ%ﬁﬁ&tt AQY 3.133 * 0.283 ns 0.596 ns

LA

221 ABERRENLEENGRSETREIHA
WAL edHem R 3ITIHL: RIEESMT, L2240
M Chla, Chlb., Chl Fl Car A9 it £ 43 £ 3% Fifi 25 D6 5 s 55 1M 8 0 ot 260 PH J 5 | A 28 25 4 i 19 Chl a/b I
Car/Chl T, 15 Ly 6o T, 25254)1 Chla, Chlb I Chl MKFEI/MER M N;. Ny Ny, Car [JF =45
Bkt G i AU I R, N N, AR BRI Car 1Y 5T & r 8025 RN B (P>0.05), Ny AZLFHAY Chl a/b
Car/Chl fe/N. 7E Ly G5BT, %2840 Chla, Chlb 1 Chl B/ BBEE A X B nimissm, HERE
E (P<0.05); Car 195 i 40 BB A R E BN Se s 2 /500, No &b PR Car 19 B & /0 808 E (KT N,
(P<<0.05), N, ZbF [ Chl a/b I Car/Chl fz/N, 16 L, Y65 F, 45254071 Chla, Chlb il Chl ) 5 & /3 5%

L. o+, e owe | ns g BIFIR IR RAON Y A P<
0.05. P<<0.01, P<0.001. P>0.05
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R3 ARAEMBRKELETEEYHASGSEEIRESHRLILE

Table 3 Content and proportion of photosynthetic pigment of S.sinensis seedlings under different light intensity and nitrogen treatments

Ak 3 Chl a/(mg-g™) Chl b/(mg- g™') Chl/(mg-g™") Car/(mg-g™) Chl a/b Car/Chl

LoN, 0.59+0.04 f 0.26+0.02 g 0.8540.05 i 0.1740.01 f 2.2840.13 b 0.20+0.00 a
LN, 1.8840.04 b 1.1540.13 ¢ 3.0340.15d 0.46+0.05 a 1.72+0.10 d 0.16£0.02 b
LN, 1.7420.03 ¢ 0.930.04 d 2.66+0.06 e 0.47+0.01 a 1.89+0.06 ¢ 0.18+0.00 b
LN, 1.07+0.04 ¢ 0.43+0.02 f 1.50+0.06 h 0.26+0.01 ¢ 2.50+0.04 a 0.17+0.00 b
LN, 1.3240.06 d 0.70+0.05 ¢ 2.0340.11 g 0.36+0.03 bed 1.90+0.04 ¢ 0.18£0.00 b
LN, 2.09+£0.01 a 1.95+0.03 b 4.03£0.02 b 0.32+0.04 cde 1.07£0.02 ¢ 0.08+0.01 d
L,N, 1.73+0.02 ¢ 0.68+0.01 ¢ 2.42+0.03 f 0.370.00 bed 2.5240.01 a 0.15+£0.00 b
LN, 2.0940.01 a 1.2540.02 ¢ 3.3440.03 ¢ 0.43+0.03 ab 1.68+0.02 d 0.13+0.01 ¢
L,N, 2.1240.02 a 1.92+0.05 b 4.03£0.04 b 0.29+0.02 de 1.2240.03 ¢ 0.07+0.01 d
LN, 2.1740.02 a 1.11£0.06 ¢ 3.28+0.08 ¢ 0.40+0.01 abe 2.00+0.08 ¢ 0.1240.01 ¢
LN, 2.1040.01 a 2.0040.07 b 4.1040.06 b 0.25+0.04 ¢ 1.06:0.04 ¢ 0.06+0.01 d
LN, 1.77+0.02 ¢ 3.1940.07 a 4.95+0.05 a 0.05+0.01 g 0.56:0.02 f 0.010.00 ¢

VLY. BUE AT EEbRED, R SEOR R NG F 3R AN R AL I E] 22 53 13 (P<<0.05)

Rt AR B, Car BB 70 20N K E/IMKIRCE Ny No. Ny, N, A9 Chl a/b Fl Car/Chl f/N. 7E
Ly T, 4825411 Chla F Car 95T i 730 5N K E/MEIR S Ng. N, N,, Chl b #l Chl #5724 5 b
FRZRNMEE AN, N, ¥ Chl a/b Fl Car/Chl fiz/]No

222 RE. REAARZMEAMNFEN GRS EZ A ms s ME4H: ik, BAERHHE
JHXT 254 Chla. Chlb. Chl Fl Car ) J5i 2 43 £4 HE GERECHEAMEZHENRSE

#0F1 Chl a/b, Car/Chl 9 52 i 3 35 21 # 8 & K F BRI

(P<0.001), Z Z X254} 7 Chl b, Chl Ml Chl a/b  Tabled Effect of light intensity, nitrogen and their interaction on
E/‘J ?ﬁ ur‘ﬂ ié]j( ﬂ: ﬁ‘ﬁ? % N photosynthetic pigment of S. sinensis seedlings

23 RRSEEMESOEHARTRSHOYPN
231 REARFARENG TRE RS AN Y Chlb 314.398%** 605.842%%* 48.029%*
o RS TR S A, AR A Chl 434.234%%% 726.104%% 54.300%**
Fo Fl Fo YB3 G 0R08 T0 F &, Fy/F,. Fy/Fy Fl Car 15.993 %+ 12,8184+ 26.120%++
Puaps Fifi 5 06 55 D55 1 55 T v I AR ) AR AL RRAIE Chl a/b 89.690%* 373.330%%* 21.619%**
T EZEYM FJ/F, AL H AL E b 0.526~ Car/Chl 113.570%%%  104.247%%x 12.472%%5
0.633, Pjaps W/ HAZLTEE Ny 0.436~0.735, AT ;R BRI 1) 5 35 P<0.001

R B2 200 bl ol TR B E

Tt U S 2R 4l v F, AN, B AU PSTT 32 M4 32 fe F AU RE JD 1958 . Lo YL N 2224t A i
Fy. Fp. FJF, M F/Fy WREVIMRIR N Noo Nyo Ny, Piags AREDMERS Nyo Ny Njo Ly G5,
SN F 78 Ny eIk, F 75 No i, F/Fy. Fy/Fy F1 Piags MREI/MER A Ny Noo Nj, N, &b
B Piaps HITA LB R, L, JGoRT, 22400 F, 76 Ny e/, Fo 7E No K, Fy/F, Rl Fy/Fy D\
REVMEK N N Ny Ny, HIEIO W 257 (P>0.05), NoAbBE) FJF, fl F/Fy, 520 BrA Ak 8
&K, FJFy 70720, ULHTEZELEZ B0 MNA 559, Paps fE Ny OB P B R(H . Ly o T, %
ZEUH Fy 768 Ny A PR /M, F 78 Ny BRI KRB, FJFy. Fy/Fy Al Piags MR EI/MEICA N,
N;. Noo

232 RE. REAALRZMEAMSEEZN GG EA ALK asr ME6ATA: ik, AENE
ZRY MR R VTR SR I B AR KT (P<<0.001); JG5R XS 224 i AR R S ERI S N
BIRFAE. CmMARMNLBEAEHREZZLMN F, 20 8% (P<0.05), X Fy. FJ/Fy. FJ/Fy Fl
Piaps BISZIRAR P2 (P<<0.001).



5539 B4 6 4] [SCEEE S LV P SO = SULi Pl ki ) 1253

£5 AANEMETKEAE TELYENHEETLEY

Table 5 Chlorophyll fluorescence induction parameters of S. sinensis seedlings under different light intensity and nitrogen treatments

Qb F, Fp F,JF, F /F,, Piags

LoN, 396.0+14.1 d 1081.7+29.7 fg 1.75£0.10 d 0.633+0.014 cd 0.544+0.103 f
LoN, 378.0£5.9 d 816.9+50.2 h 1.15£0.11 e 0.526:0.024 ¢ 0.436+0.077 f
LoN, 389.349.4 d 1013.9£92.0 g 1.58+0.20 d 0.595+0.031 d 0.735+0.182 f
LN, 458.1+8.8 ¢ 1396.7+22.8 d 2.06+0.08 ¢ 0.67120.009 be 0.783+0.110 ef
LN, 458.849.8 ¢ 1193.9+66.0 ef 1.61£0.14 d 0.6060.025 d 0.644=0.105 f
LN, 381.948.7 d 1298.3+33.0 de 2.4040.05 ab 0.70620.004 ab 2.014£0.225 a
L,N, 503.7+7.4 b 1798.9+22.0 ab 2.58+0.06 a 0.720:£0.005 a 1.38120.121 cd
LN, 461.246.0 c 1627.2424.6 ¢ 2.53+0.04 a 0.71620.003 ab 1.800£0.103 ab
L,N, 469.2+13.0 ¢ 1673.2441.7 be 2.57+0.06 a 0.719+0.004 a 1.686+0.152 abc
L;N, 565.3x8.5a 1786.1£47.9 ab 2.16%0.05 be 0.682+0.006 ab 1.102:£0.052 de
L;N, 543.0£12.6 a 1822.4+435a 2.3620.01 ab 0.702+0.001 ab 1.437£0.063 bed
L;N, 503.2+8.0 b 1711.2432.4 abc 2.40+0.03 ab 0.706+0.002 ab 1.525£0.069 be

VAW RO PRI RIS, [ SRR /NG R 35 R AL B % 5 B35 (P<0.05)
3 |
30 SR N L A SN R Y 20 *6 ﬁ‘égiﬁg&%}séﬂfﬁﬁﬁﬁﬁiﬂﬁﬁﬁ
AN o =SNG FEMEZ
FHSI BRI ML O H LR S REHSUHN n

Table 6 F-value and significance analysis of effect of light intensity,

:J:J'Bl’f%, J %ﬁgﬁ IE%{E‘E[IQQO]; ﬁ%‘%fﬁmﬁ%fiﬁﬁ%%ﬁ nitrogen and their interaction on chlorophyll fluorescence
IH‘J‘IL ﬁﬁﬁ]%ﬁﬁﬁ IE%{EE, %é@*ﬁﬁiﬁiﬁﬁ E[ZIQZ]O Zliﬁﬂ: induction parameters of S. sinensis seedlings

Ge, LN, MU Py, Gy T, %5, Bewl 2H et HE AR
RIS | S22 #10 AHLIIE R LT £y 03T 2l4g9res 5391

. N R . F 194315%%%  10.694%*%%  2.664*
GRS, W S5 R 5 W Phoebe bourneit | m

. o . X FJF, 73.114%%* 13.156%** 6.197%%*
=1 LKL BS Rhododendron lapponicum S5 AL, /
F/F, 49.274%** 10.960%** 5.284%**
N VY7 Ijj N Y, "JJ’IJ_:I‘ N viEm
WAL (Lgp) AN KL (Lep) FTEA H
ILAANAL (Lop) MEAMERL (Lop) FTEAR BRAL ) Piaps 39.101%%%  20.604%%F  §.134%kx

HOT G PN E L, TR AL ALt 55/ 2 TEHT: RS B BN 1 5 B PP < 0.0 F1P<
ALTE R . AT, RN Lep AR A0IE N 0.001
571.3~931.4 pmol-m s, Lep 284Kl Hy 4.8~26.0 pmol-m 2+s™', FHIL2L4H HA S tE. ©F
WFFEUESE, i B PR AR Py P SEE SRR FE B IS M BRGNS 7, AR WIS S 25 4 i el e b 18
SEZEYIHTI P o0 TADGXT IR, 1T LA B Lop 48580 THOLE R, RN dgy BT R 522401
B BGRFIHE GRS, A BT 52540 v 10 N ARV T 2 i i A 5%
32 REEREMNEZHEXREGEEZNEM

FEFPEIE T, MY R A AR RSB TR, ARG LG R TR U BT RS,
M ARSI E A RN A BOMHEREYOEERET), (R FMARERIMHRERD, Aish, %
ZEATE OG0 2 BB A BN HUAE 32 05 RN S0 5 ) 24 o i B 3 (P<<0.001). SRR A K AE AR
Sorbus folgneri™ . YW Horsfieldia glabra®" SEAHY)—FF, $ZE4 M - Chl BT 73 80F Car 57 734X
o3t — BRI A K5 B IN, Car/Chl R, 16N 58 2540 v 3l 2o 2 g ISR 38 A X 75 2t ke 3 17
AT, T Car BB SN B T X SOBMIL, Chla/b FRE, HENTESS G T HEHE L Chl
b 4R GRERY IR AL . W, PHYEREY M B9 Chlab 25 3.0, BAYERLIY M H (% Chl a/b £ 2,352, AHf
FEHP R A S ZE YN M A B9 Chl a/b ok 2.0~2.5, K HIEZETELN I By Be i 75 e tE o g o] T BAPER AP, HA
5 I 55 A M

T AR e B 2K A A Chl i 0, iR Chl b B s inde o B3 . Rk, B Tt
FOXGREMA R . AL R 5 ¥ BE Phellodendron amurense 41T MR, 2525401 Car 5124 BBl
F AN ST G PR, SRS N R AT DU G R R I LA O AR
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R R HOCSBIREYDOCE I, HBDEMRIES, E2 S5 S A A FY RS ARt
GINL, F/Fy PR 0 B 50 BB 00 A Al 4 7 A DG 3 ] i U A B, PS T ME BB R 4K Prags AH LE
FJF SRR M S BRAE ) ' A5 LG X P55 3 1%y o 1

AR, 2NTFEZELH M SRR IR RS, F/Fy R TREH Paps BBV, SEZELNH 198
SR L Bl CIR IR E T, Fo/Fy Fl Piags BEAE GIRIESS e T m R, Uil S 224 e 2ot il
BOGCHNE], AR 2GR P EAA TR G AW RE, A BRG] LIBE E PSTT i O R RS, R R
FEECHE T RZE M OGREMCIR A, 4558 PS T PEREFR A i . TR EE48 A2, WG T %2k
WY FJF, FEHALOESR R, EAMKT 0.75~0.85, HEMAECEIMMEREA T fEZ2 2 EiE . RS
FSENEREHEO

it A = 2R RGN (Y Praps, X Fo A —EFRARMER, BT AER & 720Gt aaed, W
1M PS I 2 AR M52 B B RE 138G N . 2N T AW ARG, S22 F/Fy W RS, M Z0m e 1
TR A TR
34 FRHBRIFEIN

HY A PO S B 52 28 Z AR T SR i RE I MORIVA AR M, FESRZERETE 2L AR WS AE i
U T L T SR Ry g A AR T R AR, BT DN Y SRR R T A D B ZE TR SR I AR R
BenT LA B4 SR o W 28 25 S AE i, I LB 75 3200 H - S50, LA S i A T 3R o D 28 2R AR
HURTRE I WOCHE R, AT UL, EFAMAE 4R s R B AR R IR [ Y R A S0 (A1 A A A
. ATTERE T 78 2 PP AL A L B A T B A, T UK DUAE 28 2R A AR G o X AR RO S
HYLI B HEA T8 MO A AL, LR A AR i T

4 i

ek . RUR ML EAR IR S ZEZA RO G R TR BOR T4 R PO S B A B B 2 K
(P<<0.05). FEZEAEA BB S0 CABRIENVE, FEE ORI, Joi GR R BRI 45175
JeaR PR R, DA RETISCHE SRR, FE A N I BB iR R R TR AR 6
KRB, IRAXE R RO G R M TR, S R AR BERON AR EL 2= = A e i . A
Wrsh, @ EEOEARE A ES , SR DG SHAE TR B .
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