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Abstract: Determinations were conducted on leaf morphology and photosynthetic properties of 2-year container P. zhennan f. elliptical and P.

zhennan f. oblong seedling in 2017 in Qingyuan, Zhejiang province. It was revealed that there was significant difference between two species and

even among different layers in leaf area, leaf length, leaf width, and vein number. Net photosynthetic rate of P. zhennan f. elliptical was significantly

higher than that of P. zhennan f. oblong. Multiple stepwise regression analysis and path analysis showed that net photosynthetic rate of P. zhennan f.

elliptical was mainly influenced by stomatal conductance, intercellular CO, concentration, leaf vapor pressure deficit, leaf temperature and

transpiration rate, especially stomatal conductance. While net photosynthetic rate of P. zhennan f. oblong was by leaf vapor pressure deficit, relative

air humidity, atmospheric CO, concentration, transpiration rate and intercellular CO, concentration, especially leaf vapor pressure deficit. The

experiment resulted that young trees of tested species should be shaded and have sufficient water supply in the summer.
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S e FEAE Y A ARG B AR LR )R A28 . SR e AR R R E E R,
FOEEESIIT 2 AR Populus euphratica 414 URIEITE | N IEITEAIBE $HE 2 T BB R RDE SRR,
R % B R P Al T A AR SR A AR AR R C . FIR SRR B i N ARSI R |
SRR RO, HEHE VR -GS CO, M K SE TG SARFAE™ . HEZE T S5 E 108 MR A%
P. nigra etk RIS EL . MERERTOELAERKSED, S P EWIT T S A G PRh A 257 BRSO
Jatropha carcas L B RIS EAIN 4 20 SE . 5 NF7T & I — PR AR SRR e AR 5 B AR
AR DR SG , (H B 2R [E]— Py oA (R 2R 2 8] o Gl 2 H AR b 3 20 242, B TR RBG,
21#» Reaumuria Linn'” , 7% Rosa multiflora®® , %% Pyrus spp® , #7%j Vitis vinifera!'“Ff1 K111 55 3% Saussurea
involucrata' VS AEY . R RAEYE S ER I EEE T, ALK ERAIERE D, R E—
FOASTEI YA B FMAFAE 506 S HF M, TR B m ey R A B .

ik Phoebe zhennan J& T-##} Lauraceae 4f§J& Phoebe 4k TeA, MM E, Rk, MUER, Kt
SRR, WP, RARLEA @RISR, EHERAREN EEAM, o ZiE HTasn
Ei, FEARRIMIGE EEEPEI TSN . BFRRPERDC S RES T . Akash Tariq SRS TE T 508 Tt
BRAERT LA AR L RE Y Hu Y S4B AR ERR R BT 2 Ra G, EoKeEE ", ZaEs
LHAEAGRINE T 1A R R AR BOPTFERE TN AR SR PSR B A SRARIE T K% (1 mmol L)
ARFERT LIRS 1 AFA 4R P. bournei AR HIARAOIH FEME" . Gao J Z5FIH AFLP 4> FhRicE AT E 6
ANEUIEARP R BRI E SRS . FRS I A RIS PR 2R 20" WIS 2 44k
A FIAEZ A Machilus Leptophylla Star A FRASPERY ) B 22 255757 1 4E4:4% Cinnamomum camphora, AAKHIZL
# Toona ciliata Roem 9 A AL BRI SR 1T, 5 SR AN N A S5 SO A PERE 25 53 S5 7 TR O 908 AR WLARGE
ZRTEFE LR B AR IE] =) 2 AFA R REARFNH AR PR B AR S, D - FMARF R A R
HAs b, ¥R PR R ARG B RO St 255, ARSI B T R B SRR A

1 AR5 E

1.1 RIG MR

RIS T8 R IC B SEmbkly;, HUBARER 118°50" ~ 119°30" E, 27°15' ~27°51' N, JRIFHVHFZEXIX., 1HE
MEE, DUZRSMEY, AEEHSIE 17.4°C, SEMUKE 1760 mm, FEFEI 245 d.
1.2 Rt

RIFFEAF N A BRI RN 1R A VU B2k B, BT 2015 4F 1 HE T, SO A%
BRA=4:3:2:1, FEFOPIIEZRIE 3 kg m™, AZNERKSEE, YR BOGREERT 50%. RIAE R 2 44
i, IIRELIE BRI AR NHFEAR A 100 #E.
1.3 WRFE
1.3.1 eERMAMENE AR D BT 3 )2, S2EEHIE—ERAN 3 i T FEST8bR. Bl
TEHL 100 BRBUHAE, BUEH R il . A ARSI YMI-B 8RR L i 3E . AR T L S
Tebr. FIFPRR RIS, 8o s, E RS, HAR,
132 ABRKHESHE RNE  F 201747 H, EFEFERRA, R Li-6400 EHEAOGANE 250, EHE
KR IFRpRAE 2 EERIER R, TGO, iEHAT AARAERIRES, M 8:00-18:00, &FRE 2 hillE 11K, %
R 6 Bk, HRINE 3 Hir.
1.4 HiELE

fiiH Microsoft Excel 2010 #AFBEATHIRALHFELAEHIVE, SPSS 19.0 AT ZFAHRME BT, R
Graghpad Prism 5 2214,
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2 HEREMM

2.1 AR K R R AAFHIE

S E TN, K 2 NP B AR 2R B AR . KB SEERHCTELL . AR A ik
BRI EER (P<0.05)( W 1) AR 2 H 8RR (1 869.39 + 584.62 mm? ), A& T2 F(1269.52
+329.69 mm® ) i) 1.47 3% ; Wi/NHAEA LA EJ2H Frie Rk (1576.00 +284.54 mm® ) , & FJ2MF(698.15 + 178.53
mm?) #Y 2.26 1%, [Fl— )2 iR B AR FESE 168.04 ~ 571.37 mm?, 0] WLF P BUEA R & 2 A N

Wi 2E . [, KRB | i SELUR I B e i TN A AR
1 AR K REE

Table I Mean phenotypic properties of leaves in P. zhennan

A A I A% /mm? H H 4 /mm I H 9% /mm Kotk - /em - k&%t
KR FEMA 1744.044597.71b  100.25+12.75a 31.86£5.22a  3.18+0.36a 0.72+0.14b 114la
L)L 1 869.39+584.62a 95.09+12.53b 32.59+536a  2.95+0.40b 0.77+0.15a 10+1b
TEHH 1269.524329.69¢ 76.50£10.20c 26.32+420b  2.95+0.51b 0.64+0.09¢ 10+1b
ANHEAR BEHH 1576.004284.54a 93.89+8.96a 26.84+3.46a  3.55+0.56a 0.74+0.16b 9+la
R R 1304.46£265.97b 84.29+9.07b 24.10£3.10b  3.53+0.48a 0.85+0.13a 9+la
TREHA 698.15+178.53¢ 57.35+8.96¢ 20.224£2.87c  2.89+0.60b 0.74+0.12b 8+0b

i BIELEMREEROR, AR TR REREE (P<0.05) .

22 FMHEHAMREMEREESR

PRI BIREAEIINEAR T 220 W2 RN T3 2 WTUL, AR | BRI EE 3 AMPRARPI P B ) |
R AR DA R WA BAE B HA R B (P<0.01) MY285R:. aTLLAR, A KAE ] — Kok i AR
/NREATE AR ERAAR I (P<0.01) BIZES:, aTRIXAPIRISAL. S34b, [al—H- B AH) AN
BEMERM R, A BB RAARE, 456K 1 sTLIER, WA RNERRARE, MRS
WHREERRT 2538 40 2D M R R BIPER A T2 R ) ) FU A B AT Rl

2 PRI R RVFHE RS ZE 2
Table2 ANOVA on phenotypic properties of leaves between two species

18br A F & I AR SRR
ATV 1 182.579 0.000 0 2 7)

2 174.640 0.000 0 1y R valal]

3 17.516 0.000 0 i I YA
RS 1 38.137 0.000 0 Z5318)

2 36.066 0.000 0 43z 1)

2 4.945 0.007 0 ESSiv L A
-k 1 421319 0.000 0 2R

2 91.431 0.000 0 Ly ivala]

2 7.047 0.001 0 A+ wHr

®3 E—MHEARNTRERRE M REERE ZE S
Table 3 ANOVA on phenotypic properties of leaves at different layers of the same species

Sl et N H F1E LM A8 HoRIR
RHAHAR I IR 2 41.136 0.000 )
YRS 2 904.920 0.000 ZH[H)
R 5E 2 754.801 0.000 ZH[H)
Kt 2 947.192 0.000 ZH[H)
RTRS 2 27.697 0.000 ZH[H)
I k&L 2 29.798 0.000 )
/N L WA 2 330.110 0.000 2l )
YRS 2 443.142 0.000 ZH[H)
e 5E 2 111.355 0.000 ZH[H)
Kt 2 47.650 0.000 ZH[H)
AR 2 18.178 0.000 2 )
ik 2 71.071 0.000 ZH[H)
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] — A ]2 R B R BIFERR 7 20 P 5 RN T3 30 KRR N R A [H) )2 Uk ) iy
WA, R, HRSE. KIEH . KA PR BARIEZE (P<0.01) 2R
2.3 MARENFERXSHR
ZEAHSEA AT (36 4) , PR BRI AR AL . R R TE L HARAI L 4 MR BRI
Z (P<0.01) 1EAHSE, RIH-HRE S pici ) 5m i RN Ers, i K E S SRR . il mFh
AN AR S), EERIEH RN EZE R E (NN FriE e ) o
F 4 FHHEEAR S REEIRRE S

Table 4 Correlation analysis on leaf phenotypic properties of two species

et AR DUER'S e Kokt A ik
vl 1

YIRS 0.857** 1

A 5E 0.871%* 0.685%* 1

KIE -0.013 0.393%* —0.384%* 1

RTRS 0.273%* 0.199* 0.210%* -0.004 1

I kL 0.495%* 0.590%* 0.516%* 0.080 -0.062 1

2.4 FEHHEEARNASIER SR
5 HIH T WM REREARE) S A SEIE. v, RHREARREESER . SIS ERDLRER R
BEMET/NTREA, H R AR A A RN AR 1.58 %, SFLSEE (0.059 mol'm™s™ ) itk T
NHARAR (0.036 mol-m™s™ ), JEREFIFHZRA/INHAMAE) 3 4% RIHHARA 49 2408 o S A B) — 28U b BRI B vy
TN, (HERARE (P>0.05) .
* 5 FmMHERALGXAERSY

Table 5 Photosynthetic parameters of two species

, EO AR SIRE ) — A A B B FENEH AR " N

KT e B R Pt s

o / (umol-m?-s™) / (mol-m™?s™) / (umol-mol™) /(mmol-m?-s") HERER R
KA 2.625+1.148b 0.036+0.015b 260.80+27.21a 2.03+0.98a 0.003+0.002b
ZNIHAEAR 4.158+0.927a 0.059+0.017a 275.68+35.00a 2.34+0.85a 0.009+0.010a

E: BARLIEIREZERR, FPIAREANGFRRREREE (P<0.05) .

25 XERFEMFMETF S

FRE BT ARG AR Pn K E, RAZITCES IHETAER, DIERGER A A0S PAR
(Xi) « KA COMKREE Ca (X,) . WHER TI (X5) « KRAIME Ta (Xy) . AR RH (Xs) AEATERE
ESEMSILTE (Xs) . HillE] COMRE (X;) . ZIBHEZR (Xg) « AKOFIHEE (Xo) . WHKRSFE (X))
e amR (Y) #7285 A,

PNUE Y NISESTRe S Ay =8

Y =—7.1844105.711 Xs—0.023 X;—0.747 X;0+0.454 X;—1.102 X5, FHZ% R=0.999 (P =0.0000)

BRI SIS M) COL MREE . M Koyl HHRAZEISEE 5 N BER 2 -, s A
RN A R R R EAZX S MR T IR . A T3 e S50 R R TE RN, B T@ERs i (£6) .
MEAZVEHAIMEE , FEEFEER, &R TR G B ZNT A RS >R 2 > Ky
T HE>MlE) CO, kB, BNSFLREE G A S e EE A

AL R Y NESTwe S AT Sy o B

Y = 0.45540.028 X,40.85 Xs—0.01 X;—1.218 X;0—0.065 Xs, HH* %L R=0.983 ( P=0.0000)

ZAERIGIE AR CO MR . ZRMBIHEE | Mali) COIREE . I 7K 5 A 2 AR 5 AN B2 e ]
T, I E RN AR AR R EAZIX S AR TR, O T E S R R ER RN, T
WS (£7) o NEEBERLOHER , FEE S, SRt G B0z W K5 E>2 54
IS KA, CO, MR PE>FEME S HulB) CO, k. R Fr 7K 4375 HE A /INH A A A 3 3R B e e M PR -
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Table 6 Path analysis on net photosynthetic rate and influencing factors in P. zhennan f. elliptical

AT R : P R ‘ _

= 8 EFLSE(X) Hila) COMRIE (X)W HIKAT SR (Xu0) R ZBEER(X)
SILFEXs) 1.634 0.995 -1.087 —-0.953 0.560
HalE) CO, ¥ (X7) -0.418 -0.255 0.385 0.349 0.119
K535 HE (X10) -0.475 0.316 0.437 -0.457 -0.198
R (X5) 0.947 -0.563 —0.790 0911 0.527
FENEH R (Xq) -0.533 -0.183 0.152 -0.222 -0.297

®7 NHEARNEESEREATUSEMEFHERARSHN

Table 7 Path analysis on net photosynthetic rate and influencing factors in P. zhennan f. oblong

o vt s [B)fEmAR R AL

YRRT HESUEAN ) TR TIco ) WKy AT )
RE AR (X,) 0.734 -0.415 0.647 -0.713 0.719
FENEHZR (Xq) 0.731 -0.413 -0.477 0.529 -0.504
HiE) CO, R (X7) -0.367 -0.323 0.240 0.324 -0.333
- K55 HE (X 10) -1.856 1.804 —-1.344 1.641 1.843
EEMIHRE (Xs) -0.990 -0.969 0.683 -0.899 0.983

3 k5t

FEARFINA R AN =R RS, ok R R R E D R K B A R AR, H
[ —HRIGRERE b . R =N R AR B R R, UIHEM RN, ORI ARG
FRFIE R 5 A BRI R B AR K PRSI B SO . 2B Z5 A T RE R LG, A5 AR A ahdR s 21 A B 25 Th g
HASAER BV SRR R B RO ES Y, SRR 0™ . AE RIS AN A AR,
RAEFEASEH OSSR T SR R A Y AR AR PRI R B B2 e 28 St 1 RIS AN R A PR

FEYE A HE H A B 2 K 32— B R R S E R E A th 2008 3 00 B @ AR 4B ds
B, EEIRESE, KRARNEL SRR FEZSILTE . ) COME . M R/AKATE, WRMARER RS
SAE TR, BB RSILVSE ., %4505 SARBEEEE 2 HE Betula luminifera AT 25 55
AR /N AR R B2 KA SR . A SAHRHEEE . R T AURBRIKEE | 7SR AN CO, Wk S:
5 AT, Hit Rk B /NI R IS SRR R K . B RS A RIE AR | fala) CO, iKEE
SFLREXAAER I B Michelia maudiae BB EHRER R A, MYCA ARG . SEEHRE . KR
AR SE IR IR e A R IR 2 20 SRS S A A PR AR 75 S Emmenopterys henryi SEA: 1
B AR YA ARV B R B AR, EEE ST IA AR Paulownia fortunei A A58
REERSFME . IIESAE . WRL BIEARREImASE, wThL, PINE A SRR A . I Rk R /NS
A, HIDEAEZR RS E AR WA R PR AR G A iR B2 25 5 ORI A2 A 7 5 H
W FPRFHEARSE, /NI B8, FERNRE TR IOK, Rk R F A i B R i 3

KAVERZEGINIRR R, SHAKEREREMHG, R BINEARR M FOWFHER 25, MR
BRI, LRI A R R ER R, W PRMIZSARR AR S B LA A BB
MR, RrEMAME R R, SRR MKy, DIREHDE ARG R S, JUHR /N AR
ISR Y E S, [N, MU TR TR LT R, T LU e R eSS R A TR AT DL S B
BHH &
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