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Abstract; In order to observe the divergence and relationship between photosynthetic rate, stomatal characteristics
and RuBPCase activity among Populus deltoides Bartr. parents and their F, hybrids and interpret biological mecha-
nism of different growth vigor of P. delioides, leaf area, gas exchange, stomatal characteristics and RuBPCase activ-
ity of intraspecific F| hybrids and parents of P. deltoides were measured. The results showed that compared with par-
ents and lower-parents F, hybrids, the better-parent F, hybrids possessed the largest photosynthetic area (including
single leaf area and leaf area per plant), the highest photosynthetic productivity (the average of H, and H, was
46.22% higher than maternal parent and 66. 37% higher than paternal parent) , chlorophyll content ( the average of
H, and H, was 280. 09% higher than maternal parent and 452.29% higher than paternal parent) , RuBPcase activi-
ty (the average of H, and H, was 20. 79% higher than maternal parent and 58. 56% higher than paternal parent) ,
the ratio of stomatal number of upper epidermis and lower epidermis and stomatal frequency as well as light satura-
tion point (the average of H, and H, was 2189.33 wmol + m ™ « s™'). Meanwhile, light compensation point, ap-
parent quantum yield, dark respiration rate of better-parent F, hybrids were lower than those of parents and lower-
parent F, hybrids. These characteristics of better-parents F, hybrids might contribute to broaden light intensity a-

daptability, accelerate rate of energy absorption conversion and carbon fixation, enhance the ability of dry matter ac-
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cumulation and organ morphogenesis and improve the growth rate. The leaf area per plant, photosynthetic productiv-

ity and chlorophyll content could be used as indicators for evaluating the growth. The results of principal component

analysis showed that the first principal components of P. deltoides” photosynthetic index were photosynthetic rate,

chlorophyll content, RuBPCase activity, single leaf area, leaf area per plant and photosynthetic productivity, while

the second principal component were the transpiration rate, stomatal conductance, stomata length and ratio of stoma-

tal number of upper epidermis to lower epidermis, respectively.

Key words : Populus deltoids ; F, hybrids; growth vigor; photosynthesis
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‘Harvard’ (1 -63/51) Z4 3¢ & WA 52 1 B AZ T I 2R
AL BRI, AR Bk R4, BT B

2002 42 H A8 7E b MR} BE AT L
RN LLEVI A < 55/65° ABEA, EW B 10/
177 AR AT NN T 42 0 24 28 i K, 745 2]
F, Z2Fh i, T 2003 4EH12004 4E43 2 #0KF 149 4> F,
el 5| A SRR AR, 8 i i A, O 18
MIHER, T 2007 AEF TR AR AE T B BB &
PEATRE MRS, AR K S AR LU ¢ 55/65°
(BEAS) FISEM 247 10/17° (SCA) A K 2 AN i 2%
F, ACH, H, (R 8& A RIS, Ok e
N B ILFN = AE 8 i A AR AP R) F2 MIRSE F, AR
L, L, CCERIMLTX0R) 4 6 A Totk R&AE A5
IR TR L
2.2 REIEIT

BERTCTE R T 2012 4F 4 AR TAb st
MEUE X F SR I, 6k FH o8 e BEALIX 41 151, 3
WX, B XA TOTE 2R 12 Ak, IR W0 AR R 10 1 A
PAT. FTAMAESE 1SR
2.3 METH
2.3.1 AR$FEARGMNE  FRASEIEAERKE, &
JIr A SR TC M R R = M AR A s . Bt i
PUR ARFERR BT 5 0k, A Te v R 0 mt S



% 6 1]

e A S R A SR P, TEME FOL B R IE RIS 723

PR TH R A SRR Sy Bk B TR AR

2.3.2 RAAER B TiemE R Li—6400 Y6
HISE Z2 58 (Li—COR, USA) , X 77 AR 1< I A%
(2012 4F- 7 ) 9 2 I B A 0 5 347500 A R
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B B HEREAR 8. 09% 8. 09% (18.38% , HLACA
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AR BRI 21.07% 21.07% 21.60% |, Lt
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F1 EZMBEFERSEMF, RERKIIKBLR

BA RS WAR/mm R
55/65 278.53 £5.46 be 23.21£0.69 b 85+0.05 b

T/ cm

FEA
10/17 298.67 +1.18 b 24.89 +0.87 a 79 +£0.64 b
. H, 306.77 £0.98 ab 25.56 £0.54 a 105 +£0.46 a
S
H, 321.83+0.94 a 26.82+0.35a 94+0.41b
L, 256.33 £5.42 ¢ 21.33£0.34 be 69 £0.44 ¢
i3k
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St 2 HOLE A/ RN H R/ WA 7K 43 I AR/ ST/ JalE] Co, WL/
- (pmol »m~2 -s71) (mmol  m~2 +s7) (wmol + mmol =) (mol »m™2-s71) (wmol » mol =)
55/65 11.46 £0.42 a 8.21 £0.55 a 1.28 +0.22 a 0.59 +0.03 a 312.31 £1.41ab
10/17 11.28 £0. 12 a 8.04 +£0.22 a 1.30+0.17 a 0.50 +0.02 a 317.31 £2.21 be
H, 11.92 +0.68 a 8.26 £0.78 a 1.35+0.18 a 0.59 +0.03 a 311.05 £1.12 ab
H, 11.46 +0.71 a 7.87 £0.80 a 1.41 £0.21 a 0.53+0.02 a 308.22 £2.61 a
L, 10.60 £0.49 b 7.75+0.59 a 1.26 £0.19 a 0.48 +0.01 a 322.12 £0.77 be
L, 9.75+0.75 b 7.49 £0.85 a 1.22 £0.17 a 0.52+0.02 a 323.56 £3.81 cd
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0.05), R, KAIRE iR DCEA %R SR
B TE AHGHEEE R [ AR PN i i s sh AR o
B A M AR K, SE AR ALK IT, SR AN
22 F, B Gs M\ 6:30 i T, & 10,30 ik F| i
8., BEJS o TR 2 w6 A A R S AR X A
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AL ARSI RIS 1 R, S R 4R H, JH, 1
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55/65 1 10/17 (4354 0.87.0.77 mol - m > - s ")
FMEEZ AP L, (L, (405127 0.77 0. 81 mol + m™? -
s7') 3 14,30 (RS, M B M H, H, 19 6s T
R dne B 3, B R 20 501 35 1) 669 1 77 % 5 B 55— 1 I
IR EAAN H, H, 1Y Gs OB T8 A TR E
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0.8
= 0.7
106
B
0.5
£ 0.4
=
S
S 0.3
0.2
0.1
0 0 L 'l 'l L 'l ' J
6:30 8:30 10:30 12:30 14:30 16:30 18:30
(EE]
P4 SrARS A48 F1 SELSEE(Gs) I H AR fL
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(HJE FARE WA B GIA S , #eEsE 1, H, 78
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(Pmax) i 5 , BEA 55/65 K FAREZ4F0 L, L, K&
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—— H e H A H, -t H, A
5 —e— L, e LA —— L, L A
0 1
750 1000 1250 1500 1750 2000 2250

HEAE /(pmol sm?ss!)

Ko FRALAFF, OGN 2k



726 G NN A = S 1 S 5027 &

55/65 > L,> L, >10/17 HEZR AR E (p > ZRARFE, R THOR(AQY) HEIF N L, >
0.05), EAEIM F, EMES (LCP) 257 10/17>55/65> H, > 1, >H, HER A RE, &
WEOH, R EMR T HM TR, B —BEEH, E2EH, H, AR R d R KT R A R
W i E AR FACA 10/17 B 5 EEAR 55/65 FILGE F, ¥F,,

®3 EMEGEREMEMF, XEHESH

KR ESUN SR BROLEHEAE/ SIS/ M L/ I I 338 3/
(mol » mol =) (pmol - m=2 - s71) (pmol » m~2 - s71) (pmol - m=2 -s71) (pmol - m=2 - s71)
55/65 0. 0749 +0. 0008 a 27.19 £0.15 a 2019.69 +74.64 a 44.59 +0. 64 ab 3.10+0.07 b
10/17 0.0752 +0. 0016 a 25.07 £0.26 a 1768.22 +97.05 a 60.21 £1.95 ¢ 4.10+0.03 ¢
H, 0.0741 +0. 0008 a 27.90 £2.22 a 2021.87 £113.50 a 47.83+4.10 b 3.01 £0.02 a
H, 0.0691 +£0. 0039 a 28.26 +0.13 a 2 356.79 +283.74 a 38.28 £1.12 a 2.53£0.19 a
L, 0. 0753 £0. 0007 a 25.58 £0.26 a 1.838.51 £204.02 a 49.06 £0.92 b 3.40 £0. 03 be
L, 0.0737 £0. 0009 a 26.29 £0.26 a 1970.75 £510.03 a 44.54 +0.12 ab 3.07+0.02 b

3.5 EMEHFERSEMF, HEZSEMRER /R R S EEF AL E

SPAD {E AR FAL Y M - 4 3R A7 i AR X (R £5 EHWBHREGRMF, SAHESHMLE
BUE B, RBMRE SRR, mR4 B/ EA R TR i SHUE/ (- mn?) b PRI L
= I 45 25 A L B 2 ; 55/65  26.58 be 29.43 ab 0.80 a
SREE, BT ER iﬁﬁﬁﬁo ﬁ'j’% H, 1 10717 27.98 b 30. 63 ab 0.66 a
SPAD {H 5 B4 55/65 225+ 3, tLBEAC ) 3. 52% H, 26.98 be 32.09 ab 0.83 a
H5RA10/17 W25 8%, AR R 7.99% ; H, H, 26.05 ¢ 33.36 0.83 a

L, 29.76 a 29.81 ab 0.69 a

E/JSPAD {E'ﬁﬂ%%ﬁi@ﬂﬂﬂ%, HCZ'KT%} L, 30.53 a 27.53 b 0.75 a
10.00% , FLACAT 14.72% , K3EZFP F, () SPAD
PR TR EELSF R, L, AN 9.26%, 3.8 EMNBEHEASFRMNERERELESEFTEY
A AR 5.34% ; L, EBEASAR 5.24% , LW ACA H#g

K 1.16% . HH2e 6 AT 1 AR SN BBAG Fh N 2438 2% H, |
#4 ZNEGFRESRME, HERS H, 9 2 i T R RSPk oo TR AR R, W B s

RuBP - L B iE R LL B
T & SPAD i RuBP-#&fLEE G M/ (umol « min = + g¢=1)

A HREAS B 22.24% F122.48% 51, 00% Fil
35.45% , LA 27. 43% F1 27. 69% 69. 39% Fl

55/65 41.58 0.5 cd 1.74 £0.06 b
10/17  39.86 +0. 60 de 1.28 £0.07 cd 51.95% ; M ZFF L, 4B i AR R Bk i 1 A /)N
H, 43.04 +0. 84 be 2.29+0.13 a ﬁzlg,ffe 9.41% *ﬂ 28.599% , ﬁs&zlx,ffﬁ 5.56%
H, 45.73£0.59 a 1.77 £0.08 b
L, 37.73 £0.40 1.01 £0. 08 cd F119.91% .
L, 39.40 +0. 88 ef 0.62+0.07 d H, H, MOGE A R 2 R TR AR R 1
e - _ 1R, 53 5 Le B A 8 56.97% Fl 35.46% , L AL A &
3.6 FFRASHRME, RuBP BlUEE B 79. 09% Fil 53. 64% ; L, Al L, FOGA 7= A%, 4%

R R H, ) RuBPORAEEHE AN 5wy i ie 07, 2000 1139, 319 | HL QAR 16, 97%
TREA 55/65 S XA 10/17 (WWEEA R 31.61% 16 1130, 769%

SUANTEG 78.91% ), Hy Bt 355 T ACAR (LEACA 1 6 EHWBHEASRMF, HERRKE
38.20% ) . fIREZFN F, A 0 AR T M R SR 2k F EFRILR

FBEA  5UAZERA D, ppgn HTETBY kit T BY bR
3.7 SAHESH e’ e’ (panol -5 71)

10/17  74.11£3.09 b 5 854,69 +244.41 he  6.60 £0. 28 cd
A H, . H, LK R/, SFUE L H, ik, H, 94,44 2.54a 9916.20+266.89 a 11.82+0.32 a
YO H, A 10/17 Ly B 55 /65, Ly B e e e oot

NS N N . +5. . + . C . +0. e
BN, Hy . Hy, B9 & TR EEGE ek, Hkh 1

L, 69.99 £6.86 b 4 689.33 £459.39 ¢  4.57+0.45 ¢
A 55/65 L, L, , XA 10/17 B b F 3 80E 1 WA (PP) = HBRITIT B x 0t A %
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3.9 EilEH ERESAGERZENBEXSH
M T e B A BRI TR DG AR

AL MR SRR B IEAC A A E AR

AR DL R AL SR SRR RHIE

FHOG, T B M AR S OG5 R i T AR S AN
B, ARG ERBHER LA LR LR
JE RACBERE MR W EAHOC, S W] CO, KR
HAR,

®7T EMNEHERERSEAMEAREIRIEXE

r= i s NP

W MR LA EMER ;.F“;[_; ﬂﬁ;g | ;"2 %;ﬁg SPAD fi FIT I ﬂﬁ:\f j‘ﬁ;f;
i 1 0.79* 0.701 0.541 0.907* -0.837*  0.701 0.866* 0.797 0.812" 0.867*
iz 1 0.721 0.535 0.987** -0.848*  0.767 0.869* 0.769 0.861 " 0.879*
StE R 1 0.925** 0.900* -0.875" 0.949**  0.646 0. 644 0.772 0.859 "
R TR 1 0.810 -0.711 0.872*  0.412 0.415 0.599 0.691
AT 1 ~0.898 " 0.831*  0.761 0.659 0.748 0.777
falal co, W 1 -0.903* -0.920"* -0.834* -0.872" -0.892*
FRACHE TG 1 0.739 0.790 0.897* 0.949 %~
SPAD fH 1 0.924%* 0.883* 0.838*
BRI 1 0.975** 0.932**
BARRI TR 1 0.983 % *
Heb =k 1

4 ZRE48

b B PGS A A b 33t 2 3 5L
A RFARBA 538 T, ARFGE ek 4
B S S R P 45 B P A e R 0 F
KA TIME FIET AR T, Tt
SRR KB TR L, Bl LR
KA F AR TR A 2 5 AL
R AR P22 5 400 35 4 S 8 5 S 4 T,
(H, Hy) SIEHAH T, (1, L) A KSR, 6
LI R LT I

B SN B R AR F, (M, 1) Bl
FF, (L, L) A ERICA TR, MEEA BT
I 45 Al AR TR AT A
ARBFGE T, 85 2R T, 260 T BN b g
PR TR A A 3 G TG 2 F, 5 2
5, SR Bk ERURDE £ 7 A R 1 BT
SEYH B A 08 2 TSR L2 K R 0 2 B
AT AR F, BOTEHIG T AF B, R
BEATF TR A6 A1 s A 4, A I
(RA i SR, A SCHFICTRIT, M 2
P I (LR A I, 3 2 O 16 55 0 14
AR B IRE ABCh ML T,
(H, H,) BOIFEEE ik Bk T 3640 4 68 1 3
JR F, MPERERI LRI 2 A2 T4
PSR P A L, 7 2405 SR 7 2 A4
2R F, (L, Ly ) BN At B 5N 350 T
RHFFORA A,

FYN A M R e B, LA RE i R R4k
iR, MEARE B2, OB HRIB R 1 0k
fHE, R R F, (i m, IRE 24P F, A%
ZIGREEMIRA B 2R 4R Hy HL, Y Pn FRE AR
i, Pn B FAR TSR ARRME LR F 5 105575 2 WefE
i, SRR B Po B, BFHRREE R TR A
JS S O NS 2 =P S/ O S B S = B =12
1, HLRE M 65 0 3 rp G K 5 R B, M v SR
H, H, 76 FrA JCHEAREE R 14 Pn 357 T2 A AU 3%
F, KOG R i m , TARRL R P, 520K,

LN 2R P, BN R R R R,
S R, S AR N, — B, | FRER
FLBCR R AR AR K, H =R AL
JER HAFLUNERYRE R 2 AR AT
SRR HESEZFN B, ) TR ER LR, R
FUIE TR, ALK AR RN BB DG A R I =y, 38
AE o, AR e SRS Rh k) SR, H BT
PR BN ALK AR IR, U RN U B
ARKHBERH, | H, 12, A5 FUR R EAR
H, H, WAL T S T oRA AR F , UL R R 2%
FiF, WG HERE R N 1430 247 SRR F,
(YL T R I 2, I o o 4 I, REL G
AL, D2 I A, OR3P S AR R 114 43 538 5 1T
J& BREAER F, AL R SR TR AR AR
R ¥, BRI Y Dm0 R R il 20
BRI TEATUSELF F,

TN B A A A K M F) B RuBP R AL
WPEART, ERE - 1,5 - B RRILEEE C W
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A AE Y G B, BE T A AR o, /Y
22, A ZE ] Calvin 753 F1G I 0% 76 24 43
W IR MR RN A R e R, AR
U B LRl F, 9 RuBPCase T 1P T £ A M
SRR B, Xt i g A B0 = 25 7 (1)
JRRZ—,

ENTIE AT S i I i = S L UM (OB D
(LSP) H i HOGAME S (LCP) Afi%, DB R 4
ANIE NP R E AR F, ) LSP 3K, LCP %%
1o, BB G 68 I 1 R AN a7, L 32 315 ) i st
Gy RGN, deAh, HE SRR B, R SR AL
R(AQY) WG 4 (Rd) ABFL /N, P A HHL AT =i
A RIEAE R A A TR R 228 FL (L Ly) 19 AQY
Rd #HK, i I HEAT B AR (RIS AR

FIFHAH I EA F8 broxd 24 28 FARHEAT 0 3% , O
AT AikERR , BEAE TS B F A REPEAN R AR T
BT HAR Y B R B ARIEA T BRI G Bh AR SCH 5
Braf s o, X 52 BA7 1 AR K HL W g )
BN ZE A TR R/ (BRI TR DA A
RS A HE RS A K HIRAH I, K,
A2 R AR AR DA AR MR R R AR
PR (RS bR WD R B M, 46 R
], B PR AR
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