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Effect of Water Stress on Physiology and Photosynthesis Properties of Ectomycorrhizal
Pinus massoniana Seedlings
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Abstract: Experiment were conducted by random design of two factors on 1-year Pinus massoniana seedlings inoculated by Suillus luteus SL7 &
SL1, Cantharellus cibarius, Pisolithus tinctorius Strain Pt 715, Cenococcum geophilum Strain Cg SIV with different soil relative water content
(65£5)%, (50£5)%, (35 £ 5)% and (25 + 5)%. The result showed that ectomycorrhizal fungi could increase relative ans bound water content of leaves,
reduce seedling RWC, free water and water saturation deficit to improve seedling moisture to strengthen the drought resistance of seedlings.
Ectomycorrhizal seedlings had higher chlorophyll content and photosynthetic rate by promoting the absorption of nutrients with significant difference
between different treatments. The photosynthetic rate, stomatal conductance, intercellular CO, concentration and efficiency of resources use was
improved by higher chlorophyll content of ectomycorrhizal seedlings by reducing the transpiration rate, stomatal limitation and photosynthetic
oxygen consumption, stomatal resistance of moisture, and increasing water content. Drought resistant of ecotmycorrhizal seedlings was followed by
S1>T>S7>G>C>CK.
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LA Pinus massoniana AR w7 HUK EHHA Rl P R BUROR o Aid ) SRR RS R 10 & A RpU
Fe I SEEA IR MVE TR RN, SME AR 138 B S MVE TR B SAE AR R IR — P B B AR 2
E BT LU I AMNE P 229 AR RIS, o b BT RIER, B e FR AR o B EGE
71, FRITHERPTRAE S AR, LT EARARIGE TR AR A KB FE R KR Y
FOCAE L SN oY, BB TR AR, T AMERR AR R T R NA T
HME AR AR 73 A BRI SRR A SN R B /16T

TRARBIMALE KA B EESER T, Emih ik, FBEINEEEER"S, SN BRI
TR, FBERER, (HFSX 2%, MRS ER, F2%EMBEETR. Bk, RIHEREY
PUEARE, DUEEMR D BAAMEASMERARMEAAEY), P/ ME AR DT SRR 520, X R LA Pl ™
X AR S AR A K B A ISR S =

1 AR ET %

1.1 R
TETHARFE AL |, S 5 RS AN A RO U AMVE TR B A SRR, 0 A8 R AL A A
Suillus luteus SL7&SL1, f&jFR S7 #l S1, RETEHKEML; XSlE Cantharellus cibarius, ®#k G, F#AEL
%) Pisolithus tinctorius Strain Pt 715, R C, 3% B WU P4 B AR ; 1425 H7# Cenococcum geophilum Strain
CgSIV, fiFR T, MPGHEARIKIERAPR T L1585 25 DR el v B R @ i flt, X (CK) A
W o HRAAFIFT 2010 4F 2 H R H SHAER ST S LA R BERIAR, UG & K, BT B RERMINE B
K H Pachlewski [ | s3I,
1.2 KA
121 #F R A4 2010 4F 3 HEBFPRIRIE D ERFI T, 75%ZBHETE 1 min, JOREZKMBE S IR, 7E4)
R 40 CIR/K IR 24 h, BUHHBEZAE, BT 25 CHEIBFRMEZ, FhrRuEAn i #Ei, REEpcR
P GRS, RFRE 9:2, BERKEEES (ST 0.14 Mpa, 124 ~ 126°C ) 2 h LK . SEHEAIAS 250 mm
x 280 mm, 95%HNEMEIHTE . MO IERAPERWLE 1.
F1 HRTBEEACEER

Table 1 Basic chemical properties of soil used in the experimental

LETTH/ (kg HRCE TRy (mg-kg") TR (mg-g™") IPETCE % AR
N P K N P K Fe Mn Cu Zn Ca Mg Ng'kg™)
0.16 0.36 14.96 65.77 10.99 164.26 16.29 8.18 1.57 5.58 0.29 0.04 5.88

122 #Fffosf  EER LSBT %) 800 mL-m?, SR EHEZEMFI P& TR E (1.6 gm?) |, &
J& BB 100 mL P FISHT TR EE, B, CK IR ISR AR . RIREN B AT, B2
SERAXHEEE 78%, “FHIREE 27°C, A RFpbsE) RS AEIBELT 30 em kEa XI55, MEARE 1 4R, %
FAEK-S0mABRERN, EFERE (—NE) |, T TRPHNERER.
123 Rt IR EREHLX HBE T, PIZE A ERhAbEE (3ERbEF 2T ) « 20 ERh S7, G, SI, C,
T Ml CK; K B 4 4 AKOBHEEALEE, @i PR EAMK RS AT SRR IER K (65£5) %, §
FEMME (50£5) %, HREEMME (35+5) %MEEPME (25+5) % (LUFRIFRER . 2F. PEMEE) . &
AR 10 7, HEL 3K, EE 3K, TEREPNA 2 AN HGEHETHSCIERIE .
1.3 $8RNIE

FR A4, SR FRRHA LI 40 PRETHEITIR YRR, LRI AR YR 28 100%, ik
BEFEARYGER N 00 WREIRIRE S, BOHIEH A &K E RWC, KRS WSD . 7K 3 LWP.,
H KSR BRSBTS S e, B Li-6400 {3206 A8 HY ( Li-Cor, Lincoln, Nebraska,
USA ) TERERHRSAY 8:00 — 18:00 Z[u)ME #0624 HabR, ARG 3 bk, B _bmi FigsEss 3 255 4 34
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BOTHREM T, TR 3 U RMEIELT R SRR LRI L, KSR WUE™ | SERERI
2 LUEPRI CO, F A CUERY,
S AFEKE MR T, 56 AER P, HLAE .
Ls=[(C, - C)/C{]x100%
Aof, LSRRI, C 1 M Fhzs SR CO, R .
WUE = P,/E
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LUE = P,/PAR
ek, PAR At AT
CUE =P,/C,
1.4 A2
R SAS (Release6.03 ) GEHHIFCMEARSENT I H57HT . Duncan 2 AL LRI T

2 HERGHM

2.1 TEMEMNEREIEREKIERENFM
2.1.1 SNAEREE AT R AT KE RICFRK ot foT WSD R R MIE 1 ol%, AMERERE RS
HARE) RWC, FEKT WSD, 5 CK [HIZE582 (P<0.05) . K& T SEMRARBEIN, CK BiAR RWC ZREFHFL,
WSD Z# I, mFEARAL AR AR AR —, Hoddfh S1 A C TSR RWC BTS2 ma B MIEIz s i, 43 #kk
% BIEIEH K5 554 T RWC 21410 9.2%F1 3.5%; iRk S1 A1 T 1R WSD Ffi 2B i DR Sk,
SRR HIEIEH K 5T WSD S BIRIE 9.3%F 4.9%, HIFEAS T, WHALEA RWC HEFET CK
(P<0.05) , 1 WSD WIEZET CK. #2F. EFMEERMNAN, 7 S1 AR RWC S &&5E, 2tk CK
WY 76.8%, 154%F1 185%, 1M WSD &&=k, 437tk CK FFET 40.0%, 41.0%F145.6%.
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Figure 1 Effect of water stress on relative water content and water saturation deficit in leaf of seedlings
212 SAEREERNDEMEAAS LWP B ¥ HE 2 o]0, FEFRMNarIEn, EARAER LWP SEHE
JEl%, HER MR AR R, 5% BIEIER /KD EM THEL, LWP 38IE R /AMEIRE: C (194%) >G (175% ) >
S7 (134% ) >T (128% ) >S1 (126% ) ; 1fij CK BIFEK S/ BRARZEIE N . KT, EHRALEAR LWP KT
CK, HH LR S1 BEAR LWP AKX, 4 FhTSWNasEEEA NI CK BEIKT : 38% (IEH) , 33% (3RFEF) ,
39% (W) Fl46% (TR , BEHBHEERMERIR HIRRERARET AR LWP, i RPMEXEAR LWP A —E 0 ,
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HENA S, WK LWP FRIRIZEIREAR, SOMIEROKEBREE, FITARRWIOK S, XA AR TR0 Y
PR R

213 SMAEERAE MG AE B AFRE AN P HIE 3R, FETEMARIRE, R S7, STAIT WK
B /K SRR S, e EMA R AR, 5% HAEIEH /K3 50 T AL, B BI/KRRIE A7 : S7(38% ) > S1027% ) >
T (26%) ; #:Fh G, CHl CK BARNGEEIEAG, R

WHHRAR. P EARRAK SR, #ih S7, S1, T Al B —+—S7 —=G
CK WiASHGIE, fEr et ikick, 5% BLEE 0l oy ek
WK THELG, RAKIGIE . T (173%) > S1 5 s
(116%) > S7 (96%) > CK (43%) . iRk G #l C %10 _
BT AREIENN, 55 BFEIEH KD 5 TG, daik
B 50%F1 76%. ST
REWMERT, R S7 BERA K S ERS, H 0 = : o : o : .
CK 34 248%; EEFIEENNAR, H#h S1 MHIRHE KAt
HIKE SRy, 0 AE CK 2 151%M 252%, 5740, B2 b at ket B oK

F (P<0.05) . HARNREKEE, ERE, PEMEE Figure 2 Effect of water stress on leaf water potential in seedlings
ERT, LIERD S1 B S Baas, Al CKIRE 63%, 157%F1 98%, #EREE (P<0.05) .

B, FEPMNE TR B ZLE S RN B bR S &, IRAKE &, Bk )), IE A ShiRae .
MAMEERAE B SE R ARG, BMEFET 2 A T R B AP RE R B B AR

60 r 35 -
o 0S7 BG BS1 mC aT BaCcK Os7 @G @Sl OC BT BCK

e
G

A tH7K/%
WK /%

1 i
EEEEEEEEE s )
oiceceid—o
(=) w

A A AR AR AR A

////////////l—b‘

ic
AR, —
EEEEEEEEL |

1EH B o HE
T-Ea

B3 FEMaxy ke bR REKeEHHH

Figure 3  Effect of water stress on free water and bound water content in leaf of seedlings

2.2 FEBEBMNERLDEMRAE NSRRI

221 SMAEBWREEMNEARTZRZHRE ANEREERKSFET, ERAEHREN TREPRAFFET (£2),
FRARCE AR R ST BT CK, SSMVERIRSE R TR RS & BB TR MHa ], SR 2035
RIZWT TR, H CK KRR K, &k 28.6%, W UL CK ML R Z 2T REE R, N a—J7Hd i s
A AR FL AT RE B T BT 5 AR e B T

222 SAEWREEXDRMEANL SN YE  DEILEEEREN (£ 3), FEE TR, EAR P,
G WA, R EMEm, HEMAR R, H Rl S1 BYBASCRERYF, P Al G, IWIEIER K3 2%
P 233G 48.6%H1 34.4%; T L FDGEFEK BIIEREEMMA R AR, TR S1 807 i, T Fhadii,
PRARAE BEAR DAREAIG T, 3B /K TR ARE 5 0E N TR 305 . C R SR T, 2L A
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Table 2 Effect of water stress on chlorophyll content in leaf of seedlings

FEbR Fh EH BE g HEF
4% o/ (mg.g!) S7 0.77+0.02¢cAB 0.86£0.01bcC 0.73£0.03bB 0.57£0.02bA
G 0.62+0.04abA 0.90+0.02bcB 0.68+0.03abA 0.57£0.03bA
S1 1.08+0.03dC 0.94+£0.05¢B 0.83£0.05cA 0.72£0.01bA
C 1.06+0.07dC 0.85+0.02bcB 0.69+0.01abA 0.58+0.05bA
T 0.66+0.01bA 0.68+0.05abAB 0.68+0.02abA 0.63£0.01bA
CK 0.55£0.01aAB 0.52+0.01aAB 0.60+0.01aB 0.42£0.01aA
2t b/ (mg.g') S7 0.27+0.01bB 0.27+0.02bcB 0.26+0.01bB 0.20+£0.01aA
G 0.22+0.01aAB 0.30£0.01bcB 0.23£0.01abAB 0.20£0.02aA
S1 0.39+0.03¢C 0.30£0.02¢B 0.29+0.03bB 0.25+0.02abA
C 0.38+0.02¢C 0.27+0.01bcB 0.24£0.02abB 0.20£0.01aA
T 0.2240.01aA 0.2240.01abA 0.23£0.01abA 0.21£0.01aA
CK 0.22+£0.02aA 0.17£0.01aA 0.21£0.02aA 0.21£0.01aA
M (mg.g!) S7 1.05+0.03cB 1.13+0.10bcB 0.99+0.01bB 0.77+0.02abA
G 0.84+0.01abA 1.20+0.34bcB 0.91£0.02abAB 0.77+0.04abA
S1 1.48+0.21dC 0.25+0.03¢cB 1.12+0.21¢cB 0.97£0.07abA
C 1.44+0.12dC 1.120.01bcB 0.93£0.01abA 0.77£0.01abA
T 0.88+0.01bA 0.90+0.02abA 0.914+0.03abA 0.84+0.01bA
CK 0.76£0.02aAB 0.68+0.01aAB 0.81£0.01aB 0.63£0.02aA
WA NG FREOR AR R 2R B2 (P<0.05) , F—f7AEKEFERRARTRHaAb R 225 52 (P<0.05) , T,
=3 TEWEMIIMEEREENDERELESFENI M
Table 3  Effect of water stress on photosynthetic properties in different treated seedlings
N [ 1EH B i HEF
P/ (umol-m?s™) S7 5.81+£0.02bA 8.51£1.02¢cC 9.40+0.45dD 6.68+0.02cB
G 6.39£0.14cA 7.80+0.76bC 10.64+1.34eD 6.64£0.21cB
S1 7.43£0.07fA 10.06+£0.21eB 11.04+1.07fC 7.45£0.10dA
C 6.59+0.06dB 8.5420.07¢D 8.21+£0.46bC 6.08£0.06bA
T 7.11£0.15¢B 9.70x1.12dD 8.43£0.68cC 6.77£0.14cA
CK 5.20+£0.03aB 6.11£0.32aC 6.81£0.79aD 4.58+0.02aA
T/ (pmol-m?s?) S7 1.06£0.01abAB 0.94+0.02bA 1.15+0.08aB 1.12+0.11cAB
G 1.03+0.02abBC 0.68+0.001aA 1.15+0.10aC 0.89+0.04bB
S1 0.93£0.01aBC 0.94£0.03bAB 0.96£0.03aC 0.68+0.01aA
C 1.02£0.04abB 1.09+0.02bB 1.36+0.14bC 0.78+0.01abA
T 0.98+0.01abA 0.97£0.001bA 1.060.09aA 0.960.02bcA
CK 1.13+0.08bB 1.41£0.07¢C 1.40£0.02bC 0.91£0.01bA
Gy/ (mmol'm™>s™) S7 0.023+0.05aA 0.036+0.001abA 0.037+0.02aA 0.029:£0.002bA
G 0.028+0.03aAB 0.037:0.002abB 0.042+0.06aB 0.015+0.001abA
S1 0.032+0.13aAB 0.043+0.001 abB 0.043+0.10aB 0.0140.001abA
C 0.020+£0.09aA 0.0470.02bB 0.032+0.14aAB 0.015:0.002abA
T 0.0310.10aAB 0.047+0.10bB 0.039+0.01aAB 0.024+0.01abA
CK 0.021£0.04aA 0.026+0.01aB 0.028+0.08aB 0.009+0.001aA
C/ (pmol'm?s™) S7 145.6+34.5¢B 169.3+54.5¢D 118.8+87.4dA 163.6£67.8eC
G 135.3£57.6cB 149.5£32.2¢C 114.7+21.0cA 200.0:£98.3fD
S1 156.8+:83.4fB 171.2+21.0fC 143.0+£27.9fA 156.8+35.6dB
C 134.2426.6bB 145.2+47.9bD 123.4£67.9¢A 140.5+21.0bC
T 138.5+43.3dB 159.9+36.9dD 87.4+12.1bA 153.7+34.1cC
CK 137.3+79.0aD 118.7+57.3aC 85.5+32.8aA 111.1£24.7aB
L/% S7 0.34£0.001bC 0.23£0.004bA 0.46£0.001cD 0.26£0.001bB
G 0.39+0.012dC 0.32+0.002dB 0.48+0.002dD 0.10£0.003aA
S1 0.2940.001 aB 0.23£0.001aA 0.350.004aC 0.29+0.010cB
C 0.394£0.002¢eC 0.34£0.001eA 0.4420.002bD 0.36£0.001¢B
T 0.37£0.001¢cC 0.28+0.002cA 0.6120.004eD 0.31+0.002dB
CK 0.50£0.010fC 0.46+0.003fB 0.61 £0.002fD 0.38+0.010fA
HEFEKE/% S7 0.18+0.014cB 0.11+0.010cdA 0.12+0.012bA 0.17+0.013cdB
G 0.16£0.018bcC 0.09+£0.013abA 0.11£0.008abA 0.13£0.013bB
S1 0.1240.015aB 0.07£0.010aA 0.09+0.009aA 0.09£0.012aA
C 0.15£0.013abcB 0.13£0.012dA 0.17£0.014cB 0.13£0.014bA
T 0.144£0.016abB 0.10£0.006bcA 0.13£0.010bB 0.14£0.013bcB
CK 0.25+0.040dB 0.23£0.018¢B 0.21£0.041dAB 0.18+0.022dA

MEKRS T, BEAREEARRE P, C, LADESHKEESREREE (P<0.05) . /MEFRERAE EER
AR Py, BKRSEET, HLEEM S1 BTEAR Pk HMRILE R TART CK (FEEPRARTR ST T) o
WAL AR G YET CK, SR ERA T, DI ST BIEIAK Gk, 23tk CK BN T 54.9%F1 63.6%, {H
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ZRARE (P>0.05) . IMERREREREREER C, Wit ST EH&EHE. FEEAR L ¥/NF CK,
PiEZERTE (P<0.05) o MARAEFEREEASFKE TS, EREEA 08> SR B REIDEEFEK
&, I EEREE (P<0.05) , HpmEvk S1EHRIPLE.
223 HMMAEEREEAXNDREMAEAAESTREARZENZ S FET2PHENE, CO,, KAOFERE 3 FHFTEF
PRI L SeI G FERA3, WUE 22 WRamt Ak, 1 LUE Fl CUE ZEH EEMMART A, wii T 2 pMa Xz EF)
MR AMERIRERREA IR S AL R IFER AR, 5 CKEREE (P <005, £4) . &
FEMpaRT, R ST MR WUE i, 8 CK 340 212%; HEMNals, S1 i) LUE &, T #Y CUE i, 4
A CK BT 62%H1 45%.

PEEA AR A E AR, 3 PR R 53R e, AMERR ARG EE RS A
Po. BEIREIR T, LADEAFEKE, B, SMVEEERERETR SRR AR, SRR SRR (e ER .

F4 FEINETHMEEREENDRAEAZER RREHHN

Table 4 Effect of water stress on efficiency of resource utilization in different treated seedlings

EI=L) R 1EH BE I HE
WUE S7 5.500+0.43bA 9.120+0.87bB 8.200+0.46bB 6.120+0.28bA
G 6.280 +0.71bcA 11.690+1.84cdC 9.330+0.42bB 7.530+0.43bcAB
S1 8.090+0.99dA 13.590+1.88dB 11.550+0.76¢B 11.150+0.87dB
C 6.490 +0.54bcA 7.860+0.78bB 6.050+0.30aA 7.920+0.52cB
T 7.300 £0.85cdA 10.070+0.58bcB 7.960+0.38bA 7.090+0.37bcA
CK 4.600 £0.43aA 4.360+0.35aB 4.880+0.22aA 5.030+0.45aA
LUE S7 5.810+0.02bA 8.510+1.02¢C 9.400+0.45dD 6.680+0.02¢cB
G 6.390+0.14cA 7.800+0.76bC 10.640+1.34eD 6.640+0.21cB
S1 7.430+0.07fA 10.060+0.21eB 11.040+1.07C 7.450+0.10dA
C 6.590+0.06dB 8.540+0.07cD 8.210+0.46bC 6.080+0.06bA
T 7.110+0.15¢B 9.700+1.12dD 8.430+0.68cC 6.770+0.14cA
CK 4.940+0.03aB 6.110+0.32aC 6.810+0.79aD 4.350+0.02aA
CUE S7 0.047+0.001bA 0.052+0.001bB 0.079+0.001cC 0.041+0.001cA
G 0.047+0.001bB 0.052+0.001bC 0.093+0.002dD 0.038+0.003bA
S1 0.047+0.001bA 0.059+0.001cB 0.077+0.001bC 0.048+0.001eA
C 0.049+0.001cB 0.059+0.002¢cC 0.080+0.003¢cD 0.0434+0.004dA
T 0.051+0.002dB 0.061+0.003dC 0.097+0.002eD 0.044+0.003dA
CK 0.038+0.004aB 0.050+0.004aC 0.067+0.001aD 0.041+0.004aA

2.3 TEWETERUIERERNEIEFHNERS D

WP, T., G, Ci, L, Je&kAE, W43, WUE, LUE, CUE, RWC, WSD, HHIKER (45 X1
~X13) 13 WighR, WA ARBPURMEIT TLEATHY . THESERE (£ 5) |, 8 3 DN BBtk
FiK 86.167%. Hi— LMY TURE S 49.35% , BArews HAF S HIERA P,, LUE, G,, CUE %, HibtAFIN
BERE T B TIRE R 27.56%, BAIEGEHA L, Tr, ook E, WoRfLIREIE 75 =350

TIHRER A 9.26%, FArEmaA H /K, RWC, WUE %5, BFR/K T
%5 BERUDERREDAASISFEIRS S

Table 5 Principal component analysis on drought-resistant indicators of treated seedlings

Jors) PISAFIERR o SRR
FHIE(E TR/ % ABTIRE /% FHIE(E TR/ % ABTIRE /%

1 6.416 49.353 49.353 6.416 49.353 49.353
2 3.583 27.559 76.912 3.583 27.559 76.912
3 1.203 9.255 86.167 1.203 9.255 86.167
4 0.716 5.508 91.675

5 0.656 5.049 96.723

6 0.222 1.709 98.433

7 0.096 0.737 99.169

8 0.053 0.404 99.573

9 0.032 0.248 99.821
10 0.016 0.120 99.941
11 0.008 0.059 100.000

RAEN A 250, ITEH 6 MR AR N FB9450HE F1, F2, F3 fIZESESMEF (F6)
PLEE R B F9FA . S1>T>S7>G>C>CK, BEHHERD S1 B ARPTEAE 1ok .
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#6 ERUDEBEFREESLHEF
Table 6 The top six factors of treated seedlings

iRl Fl F2 F3 F HEF
S1 2.541 —2.721 3.667 0.978 6 1
T 1.590 0.171 -0.921 0.866 4 2
S7 -1.261 1.001 4287 0.058 0 3
G 0.598 —1.548 0.570 —0.091 1 4
C 0.210 0.111 —2.449 -0.107 4 5
CK -3.677 2.986 -5.153 —-1.704 5 6

3 ZEitw

31 FEWET/IMHERERNT TIEMNHARKIKE, S TKkOFIRAKE

DAY SR R 22, eh RAR R AR, AR 1398 S () BOTR0RREL )T (Rs-p ) ¥,
HERAR RN K RCRE 715 IRINF TR AR RERT LR RK 30, SRR, THAE T REEL T E N
HHE, BIRF T BRIEE EaR i oh, ENERR AR, SR M E AR RE N T A, AR
RGBSR AW AR OO | AR B, XS I A A T AN R KRR, AR S K
RN, KEARUK A BEEAR, AR iRK )y, MER ARz E T2 ME, HRgE ER KA T,
UL TR AR B BRI K, AT RP S1 BT
32 FEMET/IMEEREFEIERE T IEMEARLESHE, B8 T7TREMBAKE

T2 G AR Y S0 T AR L 201 Caravaca Z8P2 4R T S WMA 4R G. intraradices $255 T A
JEH Olea europaea HIMRHIE AR | MG HRASALSSE, MBS IGE SME R R B E A i = DR . 8
HiFA Pinus elliottii FIEEAA P. thunbergii BEHR B EHH a4 2080 RIS HRIE TR B HR6% )8 Populus
P2 | bR | REEERNRIL R ER B CHEH . AR RE, RIEEF LA TR
BT, SMERERER IR B E I SRR 522, P, G AR R, B P, RIS AR G,
Wi, VRUER FRSCRIE R, RFLU R BBE N, L FEARE, AT BRARAL AR K S MRS . e SRt —
WENIE T2 S PR A Al R S LS B B RS R, BIYEA R A 4iie Aet, SFLS B
K, MARTHAER, SFLFEE/DN. SEERN) T RES ASFLRGIRFEFLBR HIPZE, MRS FLRR S 58
AR TR FERZE, B2OEEHEEN TR TR A H RN TR 2 h TIRRFLIR
TR, AR TR FBREERESFL SN BT, DARRIGZERE, BRETEMNEG, B8 G, 5 P,k
TEEEKERRN AT 0 —2, {H P, 5 CREAR LT IntH, TR FLRR LR T2 Mha AR Al R
FEARAY =R, HAERARME B R L AR RS2 B 2 A PG E R

AMEPRR R FEE T AR T, (HABRZERAEE (P>0.05) o TR DR R RGN T 535
Bl —FhEBL, BT WL, RAARTR FELE NN P, FEAR T DA KBS K R AR, XIBRIZEEY
TERFFURE B AR Quercus variabilis B AT SRS 2 ILE IS
3.3 BT FEME T EEMINFEEIRIRSES

FEPME T SRR RDTRIEPRI R AT 25 SRR, D RAA R B R T ZLE I NDE &R R,
FEARZEIE IR, SR HAK S S &, W AP R XS AR ARE T EMNE TPt S Emas b T THER,
Hyt5ae idses)5sh: S1>T>87>G>C>CKo
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