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Characteristics of Robinia pseudoacacia water physiological ecology under different habitats in North Shaanxi
gully areas of Loess Plateau. SHAN Changjuan’'?, LIANG Zongsuo', HAN Ruilian', HAO Wenfang' (! Institute
of Soil and Water Conservation , Chinese Academy of Sciences and Ministry of Water Resources, Northwest Sci-
Tech University of Agriculture and Forestry, Yangling 712100, China ;% Department of Life Sci- Tech, Henan
Institution of Sci-Tech , Xinxiang 453003, China).-Chin.J. Appl. Ecol ., 2005, 16(7):1205~1212.

With locust ( Rebinia pseudoacacia ), the main tree species in afforestation, as test material, this paper studied the
characteristics of its water physiological ecology and productivity under four habitats, 7. ¢., sunny, shady, semi-
sunny and semi-shady hillsides, in the North Shaanxi gully areas of Loess Plateau. The mean water content in 0~
500 cm soil layer was 8.87% (shady), 8.06% (semi-shady), 7.62% (semi-sunny), and 6.96% (sunny), re-
spectively. There was a significant discrepancy between shady, semi-shady, semi-sunny and sunnyhillsides (a =
0.01), and the difference between shady, semi-shady and semi-sunny, as well as between semi-sunny and sunny
hillsides was also significant (a=0.05) . Remarkable relationships were found between leaf RWC, locus WSD and
soil water content (SWC). The leaf RWC and locust water potential under sunny hillside were lower, but those
under shady hillside were higher. The daily mean transpiration was in order of shady (4.07 pg+em~2:s71) >
semi-shady (3.89 pg-cm™2*s7!) > semi-sunny (3.05 ggrem™2:s™') > sunny (2.70 pgrem ™ 2+s71) hill-
side. The remarkable difference of transpiration appeared at 11:00 and 13:00, and there existed a remarkable re-
lationship between transpiration and light intensity, RH and soil water content. All of these resulted in a diversity
of locust biomass under different habitats, the highest under shady hillside, and the lowest under sunny hillside,
and the differences between different habitats were all significant. It could be concluded that soil water content

was the main factor affecting locust growth.

Key words Robinia pseudoacacia, Water physiological ecology, Habitat, Loess Plateau.
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REXMUFHRASELZTEELRFSEERE, BR
T EEWERK, SEBRPRTRMHEERNSR, FHBEX L
LRTHAKERET . FHRENEN2397.3 h, FEHFE I
H493 kj-em 2, FEHRE 8.8 T, =0 CTHAEN 3 824.1
T,=10 THREB N3 524.1 T, EHFEKEH 513 mm, 5F
PR, #KERE 300 mm 24, E/KE N 700 mm A
EEASRAY, 7-9 ANBWERE R, FELRKXTF
1400 mm. T RMEEHRAE L BHBERBMEEN A THMK
SREE M. 7 ST S BE U, e RO L e BE 9 R BA o, BEHEE AR
HRRLE 1.
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Table 1 Conditions of different habitats

T B iR WE KSEE
Site Tree age Elevation Slope Density
types (yr) (m) ) (No.hm™2)
B3 Shade 12 1220 25 2 460
3B Semi-sunny 12 1200 28 2 800
FE3#% Sunny 12 1240 26 2 300
3B Semi-shade 12 1195 17 3 000

2.2 HRA®

2003 FEFERI AL & T g 2 BEIE L 36 BH 3 L 3 A S T BA 3K
ATH SRR A S ERAESHFEHTTHR. RS KEHN
WE ARV A EKPMO A)MERRO A)E
BA 3 L3 BH B . 2 BE ok P B o R B e W — K
EAKE, BR3IKER, WEFEKE X 500 cm, & 20 cm A —
B, ARmBNE, hTERELIREKE,; EBEELE
FIHEEFHME AEERMG A) EKBHG A)E
KA A)M S EFHBEARSEM—K, I 7:00 #
F19:00, R 2 h fl—K, MK 3 KEE, A Li-1600 RS
S E. O RRE (L), KA EE (RH, %), L&
(CYEHZERECC), A L1600 BBSKAFSHEBEE
f B R AT, B 3 KE & KB ot A AR & K B
AT A E FE AT o A R T 25 B R K
¥ oS KRBT HITHE, 8N 3K
B, B s IO BmR A SAS B IF AL,

3 ERS5H

AR A&AF T BB EE T
AE LT B & MRFAARRE, 0 EEA]
ERZKEESN RWEKRETEELZR, A
T & BARERMP/NFED T AW & B, R
SRR E R B AR RAE R E R
REM K L.

3.1

K1 RBRT 2003 4 7 A 25 HARZHB R SE
EMASHMBENHZLHE. AE 1 TJLEY,
4 Fhar s KSR BERT H AL R 0 AR 7 13.
00 Btk = fE . 4 f M K S RERZB LU
T HHE, e E A, & TR MR
EYE TGS, BT 13:00~15.00 BiE2XEK
B, REXAFEEEHIEE A, B MEE32%) S
TERAYE 13:00. A 2 BT LLE 4, 4 Rl LB 06 FE 54
FE B 2 BoF 1] | B T B, 9 13:00~15:00
Z R AE, REHE TGS H LR
FPAY SRR B RE S H141 41041 355.1 100+
1900 gmol*s ™' -m ™2, £ 3 ] Y6 B 5E B 49 2 R IK B
MBEKFE F2HELH 7:00~19:00 KK AX
MEHHEEREEELE. NE 2 774, B ¥
PASE SRk R ERREE, HEMEHAEER
ARE, AEMEAEERAEE. Bk LB F
BF 3 | BA 4 iy 56 BRGR B P32 (3R 3) 40 Bl % 798,
752.732 #1 535 pmol*s ' m~2.
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Fig.1 Daily variation of temperature and relative humidity in differen-
thabitats.
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Fig.2 Daily variation of light intensity in different habitats.
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Table 2 Difference of mean valoe of RH in different habitats

257 4 LA S 335 M
Shade Semi-shade Semi-sunny Sunny
51% Aa 49.3% Aa 45.1%Bb 44%Bb

¥3 AEMMMRHFATEZEIOLER B HE (20035 7 8 25

B)
Table 3 Daily mean value of RH and light intensity in different habitats

A M A * @&

Site types RH (%) Light intensity
(pmol+s™'+m™?)

FA$ Sunny 44 798

AFA b Semi-sunny 45.1 752

A[HY Semi-shade 49.3 732

BH8E Shade 51 535

B 3 A5, FERI A KA 3 4K+ 4
BIKEN KNI F 4 AR 8 > 2 B8 > 3 >
B 3t W 3a F1E 3¢ A[F B, AR LA KR
BlAEKRIZEH 100 cm PL Egy 8K 5B H B
i, XEES 2003 FRIEAKENERERKH
Dt F R FHEMBEYEE100~400cmt B
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Fig.3 Soil water content in different habitats.

P 38K 53 B BE AR, 400 ~ 500 cm 2 B AL A K
FAYRTE 0~500 cm 12 P9 T 587K 53 394 Br o hn; 2
FASEER 150 ~250 e Z JE M1 300 cm 22/ LA 5
HETRERSr, A& L EXH I m. RE L+ 5
KOEEKZERW ERTATMES S HREBREY
ﬁﬁﬁﬁﬁin,u,m,so]'

AEETHA (2003 4 5~9 H )& 57 | 5K 4
HIHESTRE 4 NE4TER, FEARE L H
TEFHEKE(0~500 cn) EIEREEER . I
HE7H4BM9 A 1S HMMELR, FHELIH
15.91" "M 14.17" " (" " LR a=0.01 KFLER

Z2E,TH).
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Table 4 Analysis on soil water content in different habitats

H#  %=RE sS df MS F Fon
Date Variation scurce
5.29  4bE8 Handdled 412 3 1.37 12.33"* 7.59
HH @ Randomerror  0.69 8 0.08
Bt Total 481 11
7.4 b 18] Handdled 7.3 3 2.43 1591 7.59
HHIE Random error 1.58 8 0.19
£t Total 8.88 11
9.18  4:EIE Handdled 11.96 3 3.98 14.17"* 7.59
# % I8] Random error 2.25 8 0.28
£} Total 14.21 11

BAEKRZAT(2003 £ 4~9 H)4 Forih + 1%
SmBEENFHEKERINN Y 8.87%, FHHK
8.06%,FPHYE 7.62%,BH 4 6.96 %. 25 HEH
BEDRMAY HESHEERAREE, SKMAH
EREKF EBEESHEEERREE, MAKS Y
R ERAEE ERULERWER, TES5AFH
SIS a6 & SLHL B B R ], H Sz A K
fRATRE W AR, ERERREARE, AT S &
SRS ER P ELAEERAEE, 7]
ERSTVR Suivib: A CRVAP: e L b NG WS 7 850 i = N =]
*x.

3.2 WRMEMEKE

B4 %2003 FRIEAFE LRI S A 26
H.7 H26 8.9 A 18 A L4 10:00 7N[a] sl 42
A EKBE(RWC)W M EE. NE 4 TTLLF
H,5 H 26 H, ¥ RWC & &, N 96% ; FH B & 1K,
F89%, “EEREBEKTE, HELHKR L
I P RWC KIK 8 94 % .92 %, B3 3 55 BH 3%
ERFEKF;7 H 26 B, ¥ RWC EE, H 94%;
PR BRI, 4 87%, —HERIE B EFKT, RHBEM
A B4 51 R 93 % F1 91 %, 2 BF 35 124 FH 3 5 FH 3
EREEENKFE; 9 H18 H, A RWC & &, N
92% ; FH 3% B 1%, 28 81% 5 2= BH B¢ F 2F FH 35 4 51 4
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Fig.4 Leaf relative water content of locust in different growth period.
KE&RH =001 KPEREF, NEFHHE«=0.05 KFERE
¥ Capital and small letters represent significant difference at 1% and
5% level, respectively. T [f The same below.
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Fig.5 Leaf water saturated deficit of locust in different growth period.
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Fig.6 Daily vanation of leafl water potential of locust in different habitats.
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Fig.7 Daily variation of transpiration rate of locust in different habitats

in July.
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H N [E S, R bR 2 i v 22 H 3498, PR3, e 3,
ISF 33k 0 BF) 3% i) 25 P 2K 43 Jl 4 2.70.3.05,3.89 Fl
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BERDE, AEMEHEZERAREE, FABMAHE
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Fig. 8 Mean value of daily transpiration rate of locust in different habitats
in July.
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EREE FFZENMERAEEF S HhFRE
J& B R R A BT IRIE 1300 B, £ «=0.05 fl «
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Table 5 Difference of transpiration rate of locust in different habitats

B[] B HHA% M FA%
Time Shade Semi-shade  Semi-sunny Sunny
7:00 1.901a 2.183a 1.370b 1.170b

9:00 3.213Aa  3.232Aa 2.385Aa 1.572Ab
11:00 8.200Aa 3.296Abc 3.460Ab 3.232Abc
13:00 4.782Bb 8.000Aa 3.897BbCe2. 645BbCeDd
15:00 4.924a 4.46%a 1.229bc  1.338b
17:00 1.210ab  3.758a 2.314ab  2.098ab
19:00 0.659% 1.011a 0.994a  0.840a

HE:REFREY «=0.0l KFEREE, MEFHEN «=0.05 KT £
5 E¥F Capital and small lerters represent significant difference at 1%
and 5% level, respectively. T{A] The same below.

At & SLRb R 2 R K. 15.00 B, B AIEAS S
FESE ERSZ R E R B FE, TS MEREZE,
FHBMAEZRERAEE . 7 17.00, FHHES
FREZREREE, SFARMAKZEEZERAE
F.E19:000, SV HEBERERHAEE. N
SREHABERNY AR, LBKS
HFREMEREXRSKHEERRZ —.
3.6 =AY HFHA

P 9 8, AR 7 kb R B S FL YT BLRH o7 7 B R
BT 2F &S, T HFE 15:00 LIAT& L #2 5l
K, 15:00 BF, BISFN S S ALY 8B 1 5K
HIE RS E R K, 15:00 MG, R A KA 8HE
FIHE/NFHEM . B 10 YRR EFTRA
YECH 0 B E, B RN, H 8.07 scem™!, H
WHBASE, BIRVAMA B, AR, A 10.70 s-
cm "V AE 10 FTLLE S, & L S ALY EUH 9 AR
B EEBEENTLEBHERMEXE.
3.7 ARMNHFGTRREKSESS

HImFEATLRHBRKESENEI S, FERK
RERBERRAMEFH E, AFEKRFHR
BARA B AR AR, EIE R EK L RIEARM AE

w
w

[ —— [H4 Sunny
| —%— 33 Semi-shade
—a— %A Semi-sunny
|| —e— A4k Shade

AT BFES
Storna diffuse resistance (s + cm")
5 8 8 8

I3
:

13:00 15:00 17:00 19:00

IfF [a] Time
Bo AR ALY 8 F1(2003.8.20)

Fig. 9 Daily variation of leaf storna diffuse resistance of locust in different
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Table 6 Height and diameter at breast height and biomass of locust in
different habitats

oA B3] BREHE kel EYEHE
Site type Height(m) DBH(cm) Biomass( kg)
B3 Sunny 5.33£0.20Bb 5.4020.10Cc 5.79+0.27Cc
B Semi-sunny 5.91£0.23Bb 6.06+0.13BCbc 6.4610.18BCc
B Semi- shade 6.40£0.22ABab 6.80+0.12ABab 7.12+0.16Bb
FA3% Shade 7.10£0.19Aa 7.3020.15Aa 8.50£0.30Aa

B 11 R AN[F 37 4t ] A5 3 4 B R 3 A A
BT 2003 FERKFAMEKEL. @1 11 °[H, &~
TR B BE AT R B A 2 ETME B AR B A K A AT, B
EREZEZH R/, THREERPHE 7 HUg.
FIMRRF R EKEER WA EEMAE, &
MR B A EE A KN 4 A 17 H
6 Atnha, RERERY RRK, BT E A HEZE,
R E RS BERANG, X5 R A KR WH
BREERMRETS, 55 A 25 HUAT& A
KEZREAMEF, KEELHHBRKENEREE
B AR, (B8 18 (AR R & AR , BASA A BAE
B8R, PR SRR B R, £ 7 A Bl)E,

eSS0 L S B B A TR 2R 48, KR K, BN
%7 TRLEHMTRIMRNTRAREKERERSELR

FEHSE, SUH RIS MR —E R EKER, HE
KE R A ML N R RFREN S,
75 A 25 AUBT& LA RERERIER, W5
SEHFTROHL B A R AR G, AR R K
EIMHER, 7 AU HEEERESRELE ;¥
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Fig. 11 Growth curve of twig length and diameter at bottom of locust in
different habitats.
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Table 7Twig length and twig diameter at bottom of locust under different habitats in different growth stages

W EFEIR ER Qg M Sk A O

Test index Growth stages Shade Semi-shade Semi-sunny Sunny

FE5 8.9 5 A May 25.30+1.92a 22.00%1.30b 21.50+1.50b 20.70+£1.15b

Twig length 7 A July 39.10+1.87Aa 37.00£2.00Aa 31.10+1.69Bb 27.90+1.90Bc
9 A Sept. 48.20+2.19Aa 43 .80+ 1.9%Aa 33.30+1.31Bb 29.50+ 1.76Bb

FERE 5 A May 0.320+0.005Aa 0.303+£0.007Aa 0.277+0.003Bb 0.250 + 0.005Bc

Twig diameter 7 A July 0.374+0.004Aa 0.350+0.008Aa 0.324 + 0.006Bb 0.27710.007Cc

at bottom 9 H Sept. 0.395£0.009Aa 0.372 £0.006Aa 0.344 + 0.007Bb 0.287+0.006Cc
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1K 8.50 kg« Bk 1, 2R AL e BH B A BH 3 U] 4 B4
7.12.6.46 \5.79 kg #k "', KPS GHHBEE R E
K, SRR B FE KT (R 6). X ik AR [E L
FETREANFREEFHERER T RREEK
FEMES, XHERFRAEES ERBEE, A
M & LREEBEREFETERER.
4 i i

AR E K 2003 FE LR S m £
BT EKES B AHE 6.96% EHI 7.62% .
LB 8.06% BAME 8.87% , P L BHYE SRH I &
RREE S¥HEEREE, LHESHEERE
E HESEAREFAEE, X SURMMEENTR
gE R A — (2014

HERM KSR R R, BT R Z B
B A0 B B P KA R0 6 8 W Sl XS R [E] S
Skt T IR 5 A R A A e AT B
(V)BRMEBS, RE M EBERY S5ERBEE
FHEXR, BEREEKFFHERE » 51K
PAY 0.84" ", ¥PAYE 0.86" ", LB 0.91" ", [
P 0.68% %), IRWIRRMEM I E I MEBERAE
WS EWERRE B R G EA B &
BERGNABEFEMELXRZALAEE, SHIHKS
SAFB LA X, 1A 8 Gk Py 7K 4 @93 BE T R
MERF RN K T4, 756 B IR B Z o 3R A, J@
BASILIFFERB KD Bk, TR EEET
B&. ()5 LRI R EN S RSHMBEER
HE HHEREZEKTFHEXEY » 758K
0.75",FBHY 0.74" ,FMHB 0.73" , HIL 0.77").
Q)M HEZEBERABRE LKETR AR, BH
SEAN B bhoh + 3 & K BB &, WA W H K5
BARE, ML S HERFESHNERERSEK
G B R HE 3R KT FHBE AN P+ 3 &K BEE, U
HE MY, 8% R B 44 8 5 81K T4,
SAFER/S, KLY #HE AKX, BB EREL TR
&K, B —2 K, R KSS AR —
RhIE R vE K 2 A B B & 122 b, R E L
RUETREM AT EKE BT HMHKESE
SEHb T A K 56 F A U], MoK B0 R B B Fp E
. LKA R AR R R AR R m R H K, &
Bk Ay BB K PR R BRI K TR =,
HRBEBEHABERNTERBEREKESE, LIFE
R 4 IR BUK 4, AT B K 4 A5 R X K
HeoR iy SRR W, X R A AKX T R A8 B — R

FERT BRI 201 gy BT A, Y638 S A BE A - 8
KOREME MR ABN EEZFREF. B
I (X FER 7K B HEATX &K B A AN T 45
HERFHET TR, ME AR AHER
FEATRE 5, XA RN BF ST AN 6] S 2% 14 F AR K 7
(XRAEFEEEX.

ERTHREYZEMITRETFEEERANE
K B+ EFHLR LR, AR RIFEE T
R KA BEM K FERBLK.
ZHEE TP, REFE N QRRE K R
NERHXBER. A RXBREREY, HHEAREY
BB &ETHAM 3 For, FHBERZ, HBRVEM
B, B A BRI XU K R PR AT H L
YR B E, Ot R BCIR Y FE S A FH R A
BEM, XROTHIOCRBR EBED, FBIAF
BER/AS, W BDE B 1F A 6T, AR R
REw . B, o1 LAY, AR SLH A% fF T 5K 5
RE W RRAE T e R BEER.

AiRBEERR Y, RE L HAFT REK ST
EEF, EXTRALHkEERNERFERE L
Bk AR ENBRE A ERF AT 2RI
R ) RS0, B OVER T K- REL 9 B ma s, R =
SLHAR AT MM R RS RE — 2B,
RHEREE FERAN —HERETSERFREN M
B8], R [a] A 2 BE XA BT R i E B 2
MR EA RS IR YT, MY K CO,
&, NTER PR E . & X R A K gy B ma, L
RS ETIER — LR T A5 % BEXT Rk A
KW L, (AX R E &4 TRRRFE
K3 H & B R A R IF R BT 5T, OB 5T M 3R
TEERXATRBEAHEERHEEENERK
.
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