ISSN 1000-0933
CN 11-2031/Q

. - St s Ay RTINS T oyl M
) : i Wl i £
I 5 T e PR S rene . ¥ S ——

hEEEES -
PERER A SRR
RN W HIAR



LA AR

L XX
" (SHENGTAI XUEBAO)
immmEomes B 325 £ 23H 2012F 12 A (FAT)
H X

P E SR T AR IIABR S F MR BRI SRR e F E AR, RIER,E (7255)
Bl AF R F AP T AT B B R S R A T e W, E éq:"tg/{,\j’% (7264)
B ARELH T Ml RIB LA AR o oW, BN, & E (7270)
M AL BE KR B RAT A A X B IRSE B AT H A e WA KEW, I F, % (7280)
HAREBR S FEEIRRENBE FaRE LG ARBEAZG Yl e WO, ERE HAE,F (7289)
I T BE S DM R TR B B 28 TR T e eeeeeeeeeeeereeeeeee e KB E.Y E.Z (7302)
H T AR BB Ak A4 OB M T2 2 AT A T ARBE ARGE T AR evveeeeeeeeeeens FEANT, F3AR, 0 B % (7313)
AR R AR BB T G 8 RAME AR VAT R ST A e % B AR, 4 (7327)
i PFU A A& B35 B B AN AL TR ARG F A - FHE,KEE,REE (7336)
AR A PER FZAESEFRAFE—AF TR BB e F&F HHE, TLE % (7346)
B TR B EH IR TAE BT BFGR,  cvveeeeeere LAl E #E (7355)
Bl B ERAMEA R T EARBEILH B T oo IME MEEE,KEFE, % (7364)
YA B 9] 5 5 AR 3R BRSO R A B oo WA, $ 34, BARAL (7375)
F IR K R S B A AR AR KRR B 5 B AL e EM, K S B, ERUR, % (7383)
FEHFAF T A XA E B RBRARAF A ZAH e FRH L HIER, KRR, F (7391)
DIRR AT NBAA T AW 2 TR B G RAF oo th AN, HEE,KEE,F (7402)
¥ 3% UV-B f2 44 fe BT 6T o o & F AR BRALAR P M R AGTm0 ovveeeminieeeeen g7 K E R (T411)
TR B = AT vt A R S A K R W28 e ARG R B e ERE EARA TR, % (7421)
FFLARE A BTN RS TAC T T AFAE v FwmE L R, ETHE, % (7430)
R M A A T BRI VAT M TR e RAH,EHRE, T Ml (7440)
FRHGEIEA WA T R A D B BAAR R TG S0 e IO, RGP, FEFR,F (7452)
KA B 3 3L e v AR T 12 1) e B m8) e e erneere et Fuek, 24 (7463)
Wy M, BL SRR HE K AF AR RE T+ evvte ettt e et FNE,RELE,EAE, & (7473)
TR R AR AR AR T A T éqz%'g’g&ﬁ%’ﬁ%%ﬁ’% (7483)
T F AT A RS R AT KA A F s e R, R E MK, % (7492)
AR IR e L IGAT B AR B KB HE T e FIORLMA R, 7 K% (7501)
B L3 A AR B B T AT LI AR A A S A AL BRI B e FAME, KRN, B CHE,F (7512)
T 25 25 35 35 B 7 6 FATE B v vee v eneenneenneeneesieenneeeneneee e XER, LHT, EHE, £ (7519)
AR W i bR - A B < PP A4k EwHE T % (7532)
IR B AR A ) A G S T e e B,k #,FRF, % (7540)
A6 T T IR T AIRA T TE FD UG TK T 5L v vvvvrvevnneneeeeeeseiiinnnnnneneeeeeens X\ EH % B R (7549)
REFRAEEARES-ZHE THRERS T —— AR BIDAI T RBARIEA B e

............................................................................................. ok, R DG (7559)
2 08 W28 R H 2 B ) AR A 5L AR B S G e B, BWAY EER,F (7568)
M A AR /) 3 R B AL S F 2ot A A B IRATI Ao RBE FUWL R R, % (7576)
T i A Sh Ak 5 T A X AT HE L AR BRI PR oo FRH,F A, FEH,%F (7586)
KW T AR LIRT A ELBEBTHIER LB AT oW ERE, Bk, % (7595)
TR 5L
WG EATATRIE AL L RAFTOLEIE  ceveenrenereiee et #HxdE KEE (7607)
W 25 B BB KB Tk R AR AR ZETE e eevreeernnereeeineeennieeesnnneeens KB, WX, RER,E (7622)

BFIEARZSECN 11-2031/Q = 1981 * m * 16 380 * zh = P« ¥70.00 * 1510 = 38 % 2012- 12

ECEEECEEEEECEEEECEEEEE

SHEEW: B —BERE TRER, R EREA I, Dish FERRERS &) 70 TAR WX, 3 19 t22m), HE T AEdL
DR EFMN R, 1900 45 N EERAER AT, BEEERAR B — 25, 1901 4F, & B A4 DURR R B T 4
e A faf | DY EDCE TS AU Y 18 Sk BRRE, LI BF A 1 5 AR TR A B IS R [ P, BRI A e T A K
RSP R AL T 1985 AR BERE M E AL M AR & R BIAL X R % i 7 VLA RESEH, X
EAEVLINE KB E KK B SRR X 0 B BE R (EAE AT

FERM: BEFEHER bl K2%  E-mail; cites. chenjw@ 163. com




5532 A 23 1 S = & il Vol. 32, No. 23
2012 4F 12 A ACTA ECOLOGICA SINICA Dec. ,2012

DOI: 10. 5846/stxb201111171747

XER, T wT , TAIRL, i, 40 TR HE B, A0 . PIRR S L3 55 06 AE 1 iDL & 8 it A= 2554k, 2012,32(23 ) :7519-7531.
Liu HM,Ma Y L, Wang B C,Yang T,Che Y S, Xing Y Q,Che D D. Photosynthetic adaptability of the resistance ability to weak light of 2 species Spiraea
L. . Acta Ecologica Sinica,2012,32(23) :7519-7531.

MM BELWM BRI ENE

AER LW, EME A R R ERE

(1. ZRAbgl K2R 220, W/REE 1500305 2. ZRAbAkll K2, ME/REE 150040)

TR WPIOR A AETEAR S 1L ZEEA (Spiraca bunmalba * Goldmound” ) | #5544 (Spiraca bunmalba * Goldflame ) Xt 55 ¢y if1
AR N RE T, 23 A Heags DAk B R R AR 3k A TP Ol B R AR, RS XS 55 D6 PR T A9 D' A B PR AR AL, S 5 2 A TE kT
ARG BRSPS BB R AR S | 2 PS4 ag R ROt & HARMK LR DL A AR E IR 60% —65% (40% —45% I
DA A H AR BRI 2R 5 1 W (R T30 2 W (B, A W OB AR IR R il oy A AR IR 209% —25% Il i 48 H AR
P B R 2 T O & PR B 52 P S I ROt & 8 R ODAME RT DRHAL 5 R 3 L 125803 A5 I i ¢
it Acb BRI TR0/ 5 AR 3R (ath) EEHEE 2R3 bk B A BRI TG, iH4 3R a/b (1 B A BR300l 55 100 FAEAI: ; B A 2
JERRIE S 2 PR A AR, b R AR B AR IR TS A 2 S AR A L S AR R B AR, 2 AL/ 52 ol
FEA T2 AR 70 T L (45. 0—66. 2 kDa) 57 RIS H H, HEN N 550E A S HH, 2 FIELRA LR 60% —65% |
40% —45% 55 AL 5 H— WK RE T, JEs Ul B SR IGHR 20% —25% A BRI LR RE J1 4855 . M 4141 5 4 41 SR T
{E MR a/b (AR EOL A ARSI 2 FhE L 5T 5506 RE 71 B B ZAR AR, 1483 a/b (15 T 55 6 BE 0 235 00RO, M
L A SR L LB RO E A BUR G T 556 RE T 35 IEAR DG 2 R B L ATt 55 0L RE ) 1 SR s B HE P b I S 4
>IN

KRR G544 s SO SR i I s SR R TR 55 ' g

Photosynthetic adaptability of the resistance ability to weak light of 2 species

Spiraea L.
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1 College of Horticulture , Northeast Agricultural University ,Harbin 150030, China
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Abstract; The photosynthetic adaptability of two color-leafed flowering shrubs i. e. Spiraea bunmalba ‘ Goldmound’ and
Spiraea bunmalba ‘ Goldflame’ to weak light stress was studied, the changes of photosynthetic characteristics during weak
light treatment and recovery processes were analyzed, and the changes of physiological adaptability under weak light
environment were explored in order to provide reference for the scientific applications of Spiraea L. in the different light
environments of city gardens. Two species Spiraea L. displayed obvious diurnal variation of photosynthesis, P, diurnal
variation presented double-peak curve when the light intensities were 60% —65% and 40% —45% of natural light, the
first peak value was higher than the second one. There were obvious phenomena of “Midday Photosynthetic Depression” .
When the light intensity was 20% —25% of natural light, P, diurnal variation was single-peak curve, there was no obvious

“Midday Photosynthetic Depression”. P, , LCP, LSP, AQY and Rd of 2 species Spiraea L. decreased, the contents of
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chlorophyll and carotenoid increased and Chla/Chlb decreased with the decrease of light intensity. The leaves of 2 species
Spiraea L. became thinner, the epidermal cells of two sides became smaller, the thickness of palisade tissue and spongy
tissue became thinner, the intercellular space of spongy tissue became bigger, the ratio of two tissues reduced with the
decrease of light intensity. Two species Spiraea L. had produced specific proteins with low molecular weight (45.0—66
kDa) under the weak light stress, they might be the induced proteins. Two species Spiraea L. had certain recovery ability
after 60% —65% and 40% —45% weak light treatments, their recovery ability was weak when light intensity was 20% —
25% of natural light. The thickness ratio of palisade tissue to spongy tissue, chlorophyll a/b and P, were the important
indicators in evaluating the resistance ability to weak light of 2 species Spiraea L. The value of chlorophyll a/b presented a
significantly negative correlation while the thickness ratio of palisade tissue to spongy tissue and P, presented significantly
positive correlations with the resistance ability to weak light. According to the value of membership function, the resistance

ability to weak light of 2 species Spiraea L. was S. bunmalba ‘ Goldflame’ > S. bunmalba ‘ Goldmound’.

Key Words: Spiraea L. ; weak light stress and recovery; photosynthetic adaptability; membership function; resistance

ability to weak light
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Fig.2 Diurnal variation of photosynthetic rate of 2 species Spiraea. under different weak light treatment
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Fig.3 Diurnal variation of T, of 2 species Spiraea. under different weak light treatment

2.3 AR 2 F R4 R L e A SR L
2.3.1 BREOEAEE(P,) AL

55T T A 2 RV IR A (1,2 2) | BOCHRIN S , SR ot 2 i 3 1 I
KU etll AR AT BRI IE 65% ; T1 A FIMEE IS 4 11125 2 A5yl H G 5 X0 HROK T2 T3
AT AR BRI T T2 A SRR 5 4 M 8 30 S e P MR S B T 9 2 BR800 T3
ARTHE AW K S| TT R T 209 —25% 556 Ab TR 2 Fh 25 28 45 5% 5 5B S, TV IE O A
e

F1 AEABRLE2 MELFLASHETL

Table 1 The changes of photosynthetic parameters of 2 species Spiraea under different weak light treatment

‘ RREOLAHR erMEz S AN RS o .
R e S B a - FKFE WP ik
. P, LCP LSP e
Test materials Factor level P PR BFRE AQY R,
/(pmol-m™2+s7') /(mwmol-m™+s7") /(wmol-m™+s7")
elgELsy CK 6.03a 48.72a 1334.44a 0.02a 0.72a
Spiraea bunmalba Tl 5.14b 40.45b 1233.97b 0.01b 0.72a
‘ Goldmound’ T2 2.66¢ 40.98hb 1206. 64b 0.01b 0.47b
T3 2. 14¢ 24.17¢ 987.42¢ 0.01b 0.16¢
BIGF LA CK 8. 11a 67.83a 1678. 44a 0.02a 1.59a
Spiraea bunmalba Tl 6.06b 47.79b 1379.23b 0.02a 0.63c¢
‘ Goldflame’ T2 5.98¢ 23.24¢ 1171.03¢ 0.02a 0.60c
T3 2.83d 18.74d 1041.18d 0.01b 0.80b

BT RN FREFIR 5% K250 0.3
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®2 MELE2 MELEREGSETU

Table 2 The changes of photosynthetic parameters of 2 species Spiraea under recovery treatment

MR bE oy COIEEIRE OB OB e PO K
Test materials Factor level /( Mmol-nnl'z o) /ol m2es ) /(pmolem=2 57! = FRCR AQY R,
BB %) CK 8.08a 48. 16a 1546.03a 0.02a 1.076a
TIH 8.09a 45.68b 1485.94b 0.02b 0.76b
T2H 7.10b 41.64c 1424.67¢ 0.01c 0.71b
T3H 4.00c 29.11d 1348.82d 0.01d 0.41c
SIS LA CK 5.17b 52.09b 1441. 11a 0.02a 1.07a
TIH 5.97a 54.19a 1300. 80b 0.01b 0.88b
T2H 5.28b 51.51b 1062.75¢ 0.01b 0.83b
T3H 2.98¢ 33.29¢ 897.765d 0.01b 0.63¢

2.3.2 SURMES(LCP) 721k

FERME 2 S N A A 55 G RE ) R EBLAR b, YA M SIS, AR 5506 RE Rk

BECHRIBS 2 FPELAE LSP BRI (3R 1,38 2)  BEE R A B LSP AR FEAS 12 25 | B3z 63 R IR
WA 2 52k 2 LSP KRR 4, JEom b 28 [ ARG 20% —25% I} 2 FhEE£E 45 LSP 3% F I, &M% 43 LSP
R 22 18.7488 wmol -m s | A 154 LSP 24,1709 wmol-m™s™" FEARAYTE 22 | StaMaz B 32 B 1 55
HCRE SRR , SIS LR AR LSP BEARTE 22 LI N 556 IR EE , i 4 M 25 26 2 Lh 4 111 45 4 4 38 HLIE 1 55 % R
o BIMFELAGEWIZIEIR LSP BIARNRIZ X IOKF- s 0G5 22 T1 T2 AEFIPR SR FROKSF- T1 WK A3k
PRAMEAION, , A T3 Ab B AR & 5% FE K |
2.3.3 GRS (LSP) By AEfk

SN S A A Y B RO A R AR E B AR A WL B, 2 FRE LA AE ARG IRTR LSP kiR
EE BRI LSP TR, GIRIE 2 ARG IR 20% —25% W) i FREAR , D69 PR ARG 25 28 3 AH 1N FR AR O 1 A
(F1,522), LIRRIERIOLRER %,

2 R4 EIE R LSP 43 2 1334.45 wmol-m s (411554655 ) F1 1678.45 pmol -m™s™ (& MES L
2, UL GREA R I A AH ], 559 640 B 4 (NS5 26 48 LSP e KIRWR A 26% , 4 1A 55 4 48 B K I iR ik
38% , VLW 4 MA S5 2k 28 Lh 4 1L 25 2 2 g Tl W AT Il i 4% FE T O & 7 AR BRI & IR S5 43 1L
S INFL AT EIE W 55OGRE T . Al B IAGE A A I IE AL I LSP Y AR MR S 0t BRK - | (K S B50(B Y b s 42
UL X B
2.3.4 HEREMWETFRE(AQY)

FE i T ROR AT AR Y IO 1 7% B A FHBE 1 0938 b, BA (8] #2 [ . Rubisco 16 7, BEVEM AR 4156
GBRE, Bl SIS AE AQY BB R AR —F(F 1,38 2), GXIRAQY b, & 55 G H i 2 FhaF L5y
AQY BHTRFAR, B GRRAK T 2 FhEELRAGCRERI R, &1l S IA TS A S AL HE AQY KWK B X HEAKF-, 55
JEAL B4 M R 4G W TR R, A BRSO T POLE FH TR AERMRE T, UiBH 4 025 44 % 55
e H— 1 N, X G E I R
2.3.5 WEPPIRHFE(R,)

F SISl IR LA R, AR (R 1,3K2) . &1L SEFBLA ST R, RN B
BAK R, I F AW ARG i fo KR B A IO & 72 B A T A E A S s A L B R F R0 D P A FH e
A BRI FE | AR I, 55 OCAL PR R I FRAR T 2 FhS R A5 R, , F2W1J2 2 Fh g5 2k 3 HI G IR 8 Y 3 b7
PSR S IRT

25 Lk SRt AV R R R N R Y AR AR R 25 A O A OSBRI S  Be Ke & R
A ) T CRE R ) AR AR . AHP ML SR, SRR ORI i PR B A A M SR T
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TRLRD 5. 558 v , R A i 97 4 S BT I D' B 7 A P, B A R L B A A EL A 58 v A YA A S R M2
S 107 2 S AR )G & AR (P,) B G RRER BE (PAR) 35 U8 A2 AL IR, 2 i 2 2 D' ol o7 o R S 0L, SR ik
FeAME RS P, SAUESE R IE(E, FEAMEE S AR RS Z (8], P, B PAR 3 NI 38 5 2 A A a5 B ik S04, 3510
USSP, NGB SO FERG N, B0 BUOCHRIT) ; BEOGIR IS 2 PSR 0E A DGR OGRMEE A
K RFM T ROR B R AR,

A0 T FR T RSSO AR B RO EL H ZOGE | RO G R AN BRIV A B m AR S KO R 4l — 1
B IR BDCAERE S, 70655 S0, GG 3R 252 T a7 P 7K S S A6 AT BRI 75 %
Je B RS AL T RERR I 2 Fh S5 2 2 i B 55 06 b BRI 525 9 > 7 i £k 5 4% 55 0 Ak B il 2R ELA [R) AR fb s
P A HARBE GG KR ZM G I, IR RN 5 S SERR I N, 6A R NS08 L EIARGN, 5 G IEAE L,
B T 2 P LAWK E A TS TERR , T A FK A 5 2 FhEh 35 45 W5 AR5 X IR T2 A B S A
AR, T3 Ab3E 2 FhEs 23R 52 e J1 5 % BEOK A — 2 25 57
2.4 ARRIECAT 2 FFELE CO, mi R thZk S 80s ik

2 LA CO, iy it 284k 5 ) i th S AR (K 4) , CO, YR EEXOGA R A B, CO, WREE N
FEmp I 7 HA G WG, B CO, ., Bl CO, YR EE T it G sl B Wil N, CO, Wk EE RN S6 A HiR A7
G2, TR NS, CO, WG E] 800 pwmol/mol LA I, YA i HAH 4 i, 9 & CO, MM J5 , CO, 4k 4k
R, A RN, e R AR A TR,
2.4.1 CO, #MzH (cCP)

CO, AP A Ve BB R, vk B ARk B B2 e A/ E SR EE . 7€ 1500 pmol -m ™ s™" G5 AT 2 Fhigf
248 CO, #MESERE (B 5) , iTRR S 2 5Ly T [al—Rh AR IR A 5, & 2 M5 44555 5% T I Co,
RE I

8 - ~
~+ &l EAA 120
6 L WMEMAERE + 100 |- == -+
= g -
%;@ 4 %g %
| z (=} 60 |
®E =
&g O 40 |-
R 3 Og
E 0 O 2 |
_2+_ 0
| | | | 1l 5% EBBELE
™0 500 1000 1500 2000 BB/ (umol-m2.s7T)

Illumination intensi
COL 3 B / (umol /mol) R
The concentration of carbon dioxide

B5 2MELRE CO, tMERLLE

Fig.5 Comparison of CO, compensation point of 2 species

B4 2 FhEELE CO, ML 2k

Fig.4 The CO,response curves point of 2 species Spiraea. Spiraea.

2.4.2 RuBP RALEEHIX TG M

RuBP FRALHEEAR X PR i CO, WL DG-GB (K 6) , FRALEEAR XTI M s R DITE R CO, Wk
THERBEAER, B RuBP BRALMCRE, 2 FE5 445 RuBP RAILEE MM TG A — 220, I 445
RuBP JRALEEA X IE ML = , LA CO, BI85 , RIIILAERAR CO, e P AR LA HE S MERET.
2.5 AFEOGLAE 2 FIFLELE AR S REDL

ALK a/b MR (at+h) S m SR OGE1EH B —E R R,

BEOGIRIS 2 FhEE LA 4R (atb) S RLBWIG N, 2 FhGELAE T1 ALFRET M4 2 & /N T X, 2 5 8
BTk (7)o 5900 ER SR 2 S R RN I = O BERT BE R S AR R e e A R A, i T I I e R
01, FIFFELA AR i N A SORBOERE , 1R A R AL G RE )52 P LM 5 R a/b (H K
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BT SIS LA T1 AL 48R a/b Bl
ETE ISR b IR T 20 K a, FOUAL RIS L
A G SR 2 b A AR S OEEE T, R
ES I EIPSTINE S PIeI R RS € CE SR J NN R NS
LIS N N R EH LAY AR G A, S
I SUR GO0 G Az BT 55 C PR A N, )
WL 1) 2 b5 2 4 WU B MR ™ A —E R i
FRBRICIRIZ AL B 2 LA 4% 3R (a+b) 1
PRI WK, M 5 LA K ROR U T 4 L 5 46
% IFRIAMERLNL ;2 FhE LA M R a/b HARIKE
Xt HEOKP R 8  Z i e AR AR IS ORI 2
5L A5 HAREZRE T, Xt B—eE & N RE T o
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Fig.6 Comparison of activity of RuBP of 2 species Spiraea.
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Fig.7 Changes of photosynthetic pigment content of 2 species Spiraea. under different weak light treatment

2.6 AEISOCALHE 2 FhEEL AR H AT 2E 5 R 0A

S INSEL A T1 T2 A T3 AFEALFERT (K 8) , 7E 66. 2 kDa &b HIBIAE 14 45747, T3 AL FEINAE 45. 0—66. 2
kDa [H] S ERAR (15540 . T2 AP 7= A2 1) 66. 2 kDa £ 12571 (T3 A BRET 7 A2 1) 45. 0—66. 2 kDa & 1554
TERRIR 9 CIR AL BRI I 2 T1 T3 ZLFRIN P2 A2 14 66. 2 kDa & [ S 7EMR B Ab B b oR I 26 | B II% 3R 11 44l
5 85CINAAG O ; GG 4 50 T1 T2 T3 AR IR 73 5 7E 66. 2 kDa 45.0—66.2 kDa F135.0 kDa 26.0 kDa
Ab AR 45T, P AL BERT 26. 0 kDa 1 35. 0 kDa 4b 8 4571 TH 2K, HH 66. 2 kDa 45.0—66. 2 kDa b=/
FIEE 1AM S5 590EMa A 56, 35640 TE 2 FhEELR 4G 7E 66. 2 kDa Ab7= Az 1 R[] A9 8 11 4547, HEDI nT g2 1
TR A DA TE R 55 G IR R R, S A S LA A IR AETE 45. 0—66. 2 kDa &b 23Kk 1 &

HEEFN NSRS LA TEE N SRR IS I BB A ELEAS S THE,

2.7 2 FhAELRAIR 55 CRE S AT
2.7.1 BN T

B 2 FRFLAGN R | LR R R MM SUS B e 2 SR B LU i 41 2 S A 41 2L 1
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M CK TI TIH T2 T2H T3 T3H M CK TI TIH T2 T2H T3 T3H

94.0kDa 94.0kDa
66.2kDa 66.2kDa

45.0kDa 45.0kDa

35.0kDa 35.0kDa

26.0kDa 26.0kDa *
20.0kDa 20.0kDa .
Rl 2] EIEGLRA

8 AEBHLAE2MELFHETAREEL
Fig.8 The expression profiling of stress protein of 2 species Spiraea. under different weak light treatment

M. & EbRRE, TIH: 60% —65% 55 5GA# 15, T2H,: 40% —45% 5568, T3H : 20% —25% 555G 5

H5YeAME S AT Z It RS EH 7 FE . Y= 0.9524 +2.85220 X,-0.0031 X,+0.0002 X, , 3+ X, X, X, 1t
T SR HCAME AT Y WA SE R B 3,

®3 EESHEHMETEZERFEEXREH

Table 3 Independent variable of morphological structure factors and partial correlation coefficient

- X, X; TR
E A2 Xg >
. R TRBIEE R
Independent variable . . 7 P/S . . .
Vane thickness Epidermis thickness under Multiple correlation coefficient
(EUIPS

0.9094 -0.9971 0.5225 0.9996

Partial correlatin coefficient

PR T 0 R W 4120 S5 4 A 2L (B 5 M2 s IR AHDG , T 3R R 55 kM s £ AH
O, UL v R 2 2 5 it 2 20 2 A 3/ INI A MR 5 AR A T S5 Y g D AR
2.7.2 R EBERET

2 FE LM R i AR o/b HMEHE bR S & 52 T 250 A48 )5 5 #2
Y=-0.0167 + 0.2224 X,+0.0344 X, ,:H X, X, FOFEE U EAME S ¥ A RARC R B 4,

x4 AEBZEETEZERFEHEXRHY

Table 4 Independent variable of photosynthetic pigment factors and partial correlation coefficient

- X, X, LR
FI R & , o 2
. LIRSS VA K PR EH R
Independent variable . . . ..
Chlorophyll a/b Carotenoids content Multiple correlation coefficient
e -0.9657 0.5950 0.9949

Partial correlatin coefficient

TELH ERN T, R a/b (- 5AME R URDE, 288 MR & 8 50 e A O, U] B 2R
AR RS RIRAR a/b (H 1SS L AT 55 OLRE T B
2.7.3 OLEFHERT

$ 2 ALK EOCEHER(P,) WM (LSP) He KRFEWHE TR (AQY) L CO, Mz (CCP) |
RuBP 2 AL REAH X I P 5 Gk s 47 A5 [/H 75 2 . Y= 0. 0013+0. 0021 X, -0. 000001 X;_0. 0085 X;+
0.00004 Xy, 20H X, Xy X5 X ARG SCRAEHME R Y M RAH G R AR 5,

TESCEFRER -, e KRR W TR0 CO, AMa2 R 5 0B AMEE USROG DEAMEE AR S 4, HolRoRak
WL TR CO, #ME RUER ; CH AT RuBP SR AL BEAR T 16 P 5 kM2 s R ARG b2 r IR 5 25
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FOGHL AN R RuBP SR LB XTE PEALAR ), U8B 555 06 AE 1 588 14 45 26 48 Y1 A 6 RuBP R Pt A G 17 1
BUR, e R T AR CO, AMERER . SIAFLSH RuBP SR LB R E MUK | e R R TR 5
i, He A L 25 2 A T R A it 55 DL g

x5 HEHFMHETAEZERREEXRES

Table 5 Independent variable of photosynthetic characteristic factors and partial correlation coefficient

- X SRR

A5 X, X X5 Rubisco *Tﬂxﬁﬁ*rfk R
Independent variable | A

ndependent variable LSP AQY ccp Rubisco Relatively active Multiple correlation coefficient
EE 0.9997 -0.9635 -0.9991 0.9990 0.99996

Partial correlatin coefficient

2.7.4 2 FELHI OGRS EH T

FE T 55 G RE TR LR -G PR A T DR -5 7 T8 43 B AR A S W 25 2k 2 232 3 Pk, DRI DA 1 4% R 25
BT HEBRAN B E A OGN 1 (R*<0.3) o JE i DA B 4n 2 SUS BE =41 21V 5 i 8L (E MK a
/b FKEOEA B DG SRR KR & 2GR 5OURME fE T Z oo 345 A 5 2. Y= -0. 0381 -
0. 00006 X,+ 0.0429 X,+0.0001 X, X, X, X, R UM AT Y B MAC R B 6,

R6 2HELFEMBARNTRAFATERBEAXREY

Table 6 Independent variable of principal factors to weak light—resistance of 2 species Spiraea. and partial correlation coefficient

o X CRIPS X1
L X o X5 :
- . LIEZ S 3 R
Independent variable P/S P, . . ..
Chlorophyll a/b Multiple correlation coefficient
it R 0.99827 -0.95169 0.99785 0.9991

Partial correlatin coefficient

BR800 5 08 SR P L FE L 43836 /b (AR A 73 TR 5 RN A 5 M ) T 25 2 45 T
SOEAE S BT ER , LI o/b B 5O AME £ B SRS, BT 3 EAE J BRI S5 LR A5 /b (8
{86 S HIR 210 536 40 R DRI O 2 2 S R 5 25 TE AR, ELBERS P/S (AR IR Rkt
B 0 G AR 5 BT, A AR /b (AT, ZEREITORIR F BV Ak BRI & %, i
FA RIS AT I AR,
2.7.5 2 FELAGIEE AL 1R BT

HUITI 35O AE 7 15 2P 248 AL L SEITTHE 0 BT 8 4 5 R o7 S B A5 L PRI 1
ORI BCE h o IR O B 0 2 IR AT A bR RO A A B B T AR, STt T
Xij - ijin
ijax - ijin
S AR PRI AL IR AR AR 1 X, FEHT R MEL X, S5 ER RO, X, APR AL BEAE | fibRef
[ TR L, 645 WA A AL B A7 56 s 16 U ITSR T34 1

Zsz)}i;‘
n n

o, X, AR ¢ S BB, AR OTR 55 B R (% 7).

2 P LA Tm A 4 SR (KN T 556 RE T BRI R MRS 4, IR B 4 1L Z5 458 .
3 itig
3.1 FLENCESEE S HIN S 0RE

FHOCHISE K BRSS SCRTAR Y M 't A 338 OGAME A DGR AN s 17 A — g 5l RIZESBIR AN R DL N g
G RRBR BEWSS AL A B JEAME s OGRS B, HLAL BRI K, S 3o o AR e

X, =
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RT 2HEEAWENRENRERHE

Table 7 Membership function value of weak light-resistance of 2 species Spiraea.

FEE RS Bk [GEEBIAi =

Materials Average membership value Precedence Weak light resistance ability
ESNEX ] Spiraea bunmalba ‘ Goldmound’ 0.775873 2 5% Better

R ] Spiraea bunmalba ‘ Goldflame’ 0.796675 1 5 Best

FEIAS /I, JERE R FIRCRRRAR ™, IR0 R B, BOGSRIBES 2 RS LR 3G 0G0 DM G RS I i
HCREIZH R, b @l SIS AARREOL S R T IR 1A 65% , FEF LA ERES TR Mk
WS NRE YE )5 It Db 2 UMD AR A0 R A R AR, {656 5 BILA 5 S IO 2503 [, X Dl il ) 7 SR At ik
T IR AMEE RS R A A BR IR | RE LA IR RE ) R IO L i 185 B, ZE AR T R4 7 e
RECERCAER, W B A LR B SR A E K AR R Y SO h 2B WA TR ], 2 R 24
HROREOGA AR DU IR AR S 55 OCRE ) IE A5G, B W] 2 Fh g 26 46 18 5 I 35 DCAMES i 1 s
P AR AR | LAGE B 55 YE P BT 4 2R 8 RE T s M B A ADE MR SR AN 3 i T4 DS 44
PR T RCRREGR , UL et 55 A AN EN SEOCAT B0 MR X S5O E IR RAT — R 3d B, X6 Dl 1) 3 7
T RIS 5 e S S S ) AR A0k 2 PR S A P 3 J A8 G, 20 e BB QB P72 553 Dl b R[] e A 2
Toft 5 £ AT W5 P A o A | R W7 2 5 2 4 XHE OGRS ) T IO R S 17 S5 94
3.2 FAASECRE S N T

R R IYIE 7 S5 PRSI 2 i G T F B AR I AR IR 25 0, R IS R AN [R) i A 22 I
ST WA, AR K BRI LRSS YE IR Fh A A7, DR 3 7 355 DG P9 2 LA 2588 A O A PR 5 AR SR 5 e B
FEYIER O CRERFE T T8, HOGHMES A DGR AR gk 6 b i 2> RGBSR AN TR T A2 1, WE ST AR I i 55 O g
TIBELEA M4 DR Ak R B 50, A R AL 00 1 T B 1 A 4 T 2 O DA 20 ke 2 PSS
LAGAESDCINET T L 45k SR R RS D RERE S 22 07 TR K AR AL AE A , (UM B —T7
T X L 55 G RE S BEAT WA AN i ek SRR G S VR TR 5 R IR A T TR R 191, ikl i 1%
A U AR IE R EA LY, KT A SUUTHFEA ML AR SR AT AR YD RE M HIRE T RPN A
Tk B P 4 E B AR 2 FEXT T 14 RS AHE AT B M T 25 B VEHT , ST T S A A T BT 2 TR R 11
WEFE R A M RO AE T B P R i R, R PSR 45 R B3 W DM a2 S AR I id 555 D RE 7 B i
55124 DA PR BB LR A3 BT F 48 3 AR DR IG5 R - 5 0B e A T I A 43 B, 4 o 2 i —
FIAZS G IR AN A OGN 1, XS5 4R A T 55 G RE T 89 4% I T EA T 22 B AT, A 4 2 5 T 4 2L AR 2
FUAEL 23R a/b (RN ORI A AR IR S5 2 4G T 55 DL RE T 1 £ 2N 1, IR AW ST 224 Tt 55 D g
#E%
4 Hig

IR RGEMTIE T 2 LA TEA [ 55 5 E AL B KSR 55 6 A B XG5 A TE L BE 7, X2 2 Fh 5 2% 4 Tirf
S9CRE TG TEAR N 2 5L A R 55 G RE S #EAT T b B e T AR

MR ZE R A A R T BEDGR s 2 P LA A2l b R SR B MR e 41 SR 2
AR R4 A Z AR M TR B AR K, A AR/ IR 2 4R 5 i i 2 2 RE BE LU SR PP 5 2 A Tt 5 DG BE ) O R 2 4

i, ST S5 CRE ST 3 IEARSE
2 MEL A R WoGE H AR, 20658 H SR EIR 60% —65% (40% —45% WG H AR Al Sy XL 7Y
AR, 57 — W ( o T4 I, A W OGP AR” BLAR ;D o A AROEIR 209 —25% It & H AZfE o i
LTRSS/ vl T AN B N/ SR L L2 15-% ) N 15 e U B R L el i U LTSN S NS VN o s & S | R
3R R I 5 T D), B R B AR PR S A A i 55 D RE T I E AR b, S 5 6 RE ) R IR ARG
2R (at+b) JEWIE D Z SR BOCHRBE MR 2R a/b (AR B, RN S5 L 4G T 55 L RE I (Y
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AR, SWSEOLRE ) W UG, T 55 G AE 1R R A0 A BRI b R & R FAUIR a/b (H
SSCALEE 2 FELA - R RN, 2 R T EE 1 (45.0—66 kDa)  WIALAEN NS5 e A
fiff I S5 AL B S AR AL R B, ARG 60% —65% 40% —45% F5EAb B JG K IE FSRJEIR 2 Fhh k2 H—
TEWRZRETT s ASROLIR 20% —25% 55 AL BURYKE B ZROG IR, 2 Fh S R AGIK I RE 11 8055 . B IASE g hE
JEaE RGBT 2 BIE N AE ST o
PSR Jm B0k 2 PR AGTI S LRE T N &R LA > B I A
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