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HE 230036)

W OE WA LI SKE, BT T AN K A A B AR I SR R A HORAEE (Pn). IFCO,
W (CD. HHAECOMIKIEE (ACa). LT (Gs). ZAMEHR (Tr) MR (CE) MM, 4R, LU
FrKIAE T5% I, MRSkt Fa, IS b AN 8 b A BRIk B T B Trls R3S /K B b 4 B(R = 0.9625%%),
MPn (R*=0.9388%). ACa. CEfE+HEANX %Ki 75% LLFI, 5 +-HEfKim RIEMHSE, BHILTMID & /KEAE 75% LL b
RERS I 38y 285 5P i) PnlsCig AR, THEMRT & /K mAE 30% I (HGs S HoAh/K o kb B A] 1) 22 Rk 2R 2, R
LUK S BT 5 1 BRI 6 A R AR A AT 5 K i 30% LR IR 1 B ph AR AL B BT 5 ke, 1 7 T ATl 5 K =

30% LA BB ALK AT i
KRR LU AXEKE; AR SRR
FESERS: S152.7

A 2 3 ] M7 ARty 21 38 b X g oy 32 Ao 1 7K
R W2 AR AT RN R R AR
BEKEE, EFWESIAYR, EFF, K2, #
bil 5 % Bidi s AR RS2 K0 7—9 A, HIER
X R, KD, I A ROKAD L oK)
55, AFW RWAERIEZH AP E SR WM, 5% 5
G B K Gy S 2 £ e XM RS 2R 7= 1) 32 SR 8
PP LK oy i S T A AL
fHCOLMMIBEMIK 7> 25 MEZ P, Tt T 5 5 i %
IR PRGN ORI 2, B i
WAz iR, SEOLSEMN R RERRR, RETE
R 7 5 (T AT it B R B AL e AT 38K 23 1

(391, [ iy A At e 2039 Dl ) 2K o R EAT T B,
(EDOT RS R (10 208K 70 Y 1 B FON MRS AR AR A B
M ANZ -

AR 8 R A K AR B ARG, BIFSUAE
ALK T 264 T AR I RO e 222 fe, 3Ry
MRS IR & A B PE AR 23R R i, N ERR 258
DR RS AR I RGAEEBE « DA AR 7 B it B K A
B HEER A

1 M5 RE
1.1 RIER R Ab TR

TR AE T ERL A e 40 8 A A S2 6 vl (E 1169557, N
28°12) WIS = M= AT WIAEL A 2 AN
(Poncirus trifoliata (L.) Raf. ) fifi' = )13/ &4 (Citrus
unshiu Marc.cv. Miyagawa Wase) ZhAki. KH—5%
FUMiZE, TINAR. AN &S B 32, 27, 38
cm, L, HHONENLAFERE MR, L%
A M5 11.05 g/kg, 4> N 0.54 g/kg, Hilifi# N 52.60 mg/kg,
2 P 44.83 mg/kg, HAL K 283.52 mg/kg, JLAhFEAL
PE LR 1.

EER k. KB BS54 KA eSS AT I
MIFE I 25 %, R4 10k, Bk E=ZKm33~35¢em. 4~
5 ANrEE L BTSSR B R SR AT K 2 1
A SRR ERELRK I, ®E S Mk
BoKorAbEE, ARACER 5 ANEAE . fedok R KR
HBEFRR S /KE (SWC). 4AFE T (SWC30):
TREFELN 25 om VR ) 338 3 /K &0 5K T TR) RF K
0 30%; ALFEIL (SWC45): fR4FZN 25 cm iR
(1 38 5 UK i Ok B K AR /K 511 45%;  Ab 3R TIT
(SWC60): 1R-FF7 N 25 om YRS ) T35 & /K& i
KH A FF KR 60%; ALFEIV (SWCT5): {REF#A
25 om VRS 1 3 K R SRR TR R K 1) 75%
AFEV (SWC0): fREFZEA 25 em ¥R BEI) T 485 /K &
e K TR K B 90%. 36T+ 2004 41 4—9 Ak
7o

ORATH : vpERER AR A H AU AT Y H (ISSASIP0730) Al Hp [ERFA B AR G5 THEH H (KZCX2-YW-Y417) %),

* JWIEYL (fhjwe@njau.edu.cn)

e faisr: AR (1963—), T, HUEMA, BIWFoE e, W-Eursid, EEMNG LA S S KR T H#TSY . E-mail: zhoujing@issas.ac.cn
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Table 1 Basic physical and chemical properties of studied red soil in orange orchard
TR Rk e 5 bR TR PR FLEREE (%) &) pH {H
(cm) (9/kg) (m’lg) (glem®) STLBEE TS FLRE FEAKFLBRE (MPa) KD
0~25 221 160.4 1.26 54.9 231 31.8 0.18 4.20
25~60 306 174.6 1.39 46.5 10.5 36.0 0.41 4.42
60 ~ 100 345 138.0 1.40 441 11.9 32.2 0.36 4.56
100 ~ 170 289 - 1.42 43.3 9.9 334 0.52 4.58

TIEEKE (SWC) WM S 4 ab 1S 31k
TSR E S, TSRS O 7 A T A, DA
By AR ZE s RS % K A3 RSk (MP-406,
BRI ICT AFD Wk EoKka& &8 Ok
WIE), % HIEEREIER K, BN HESKEE
TG BV IR BBl P o 30 3 1) 45 Ach 2 () B 5 ek vt A
AR E o
1.2 SN A *

MR S RINE: S5 c ik, Bt
MRERL 0.2 gAids, IIBRIRES. A 9iks, 5 95% L
WS, MR ATRYEN . WIER] 25 mIEE I, At
21 em 1) B o AR I E WO . LB IR BB
Ca=13.95A455-6.88Ags0: Cb=24.96Ags0-7.32Age5: CC=
(1000A470-2.05Ca-114.8Cb)/245., MFESREIFE: A
=nx CxN/W, HAANMEESE (47 hg/kg FW),
NAFEIRAARY, ChHEZRIREE, NIMRATE

St E: R EA4- 10:00 ~ 12:00,
I ZE AR AT A T BT RS (R0 555 4 B2 5 A IE# AT I
R . A RS A S0 248 (Li-6400, Li-Cor
Inc,USA) llE & eE B HtEHEE (Pn). K4l
S (Gs). ZEREHAE (Tr) MM COKSE (Ci),
LA e B . e N s, 2
I A 500 ml/min, SR EESHIAE 25°C, AR
h 50%, CO K FEYEHIAE (3804100 pmol/mol, Y
T EZE (PFD) 2k 900 pmol/(m » s) (AT D,
FEUR DU F I AERTAR I ¥ 45 A F T IE Y. 5 min, B4
ARBEIE 5 MK, BERRIIGE 3 MR, BT IEL.

BRALSCER N E . SRR, KA
A E T RS (Li-6400, Li-Cor Inc, USA) Jlj5E
AR L IR (CE). N TORUE 4 900
umol/(m «s), AN TSYE (COHH) HICOMKE M 250
umol/molJF 4 & A FEAIK, KK 250, 200, 150, 100
50 pmol/mol. A~ CiFshfe /i, HhE 3 minid 5%
— AN LACOLIRIE k. P gl e &5 H
fRICO, Wi N 12k, LA U 92: 3Rk 45 1% ith 22 (4] A A 4
MR (CED.

1.3 HESFKItAE

B TR 0 Bt LIRS, R IR B4 3 Yk, A s
PR Microsoft Excel 2003 il SAS 9.0 #xk {3t
ARG T .

2 HR5HH

TIEK DI HFET FMH R E S 2N
R SRR ) i AR O BB e, I
IR T I BEI 5 R 38, I rp ) S B PR 7 it A2 e
FK Sy« NFR 2 B, 7 RIEAIHS /KR 75% AbHE R,
MRS i Sk gia. PSR ERb RIS b =S RE
HIEEN T B KA. G 3K B, 4
& BmA 4 B E NG (AL, 76 60% 113
IKIYREBERS, FSAHARAE T e/ o IX T RESE 30% FiI 45%
T AR RIS R T Ky, A AN A
Fr S A T

F2 TR BN FHEES BN

Table 2 Effects of red soil moisture on chlorophyll contents

2.1

of orange leaves

TR B KR R E SR (glkg FW)
(%) M4t a 4E% b B NS
30 0.88¢c 0.29d 0.25b
45 0.88¢c 032¢c 0.24 be
60 0.79d 0.26e 0.22¢
75 1.28a 0.40a 032a
90 1.18b 0.35b 031a

e R 2R R E R R EREE (p<0.05),
2.2 IEKS RGN FAESSEBII
% 3 B, 78IS KE 75%I(1 1K 4y
SESIN, ARSI R AR (P IR, B
K Gk, PRl TR, 75% /KA AEFELLR
-3 5 KR P B IEMIE (R? = 0.9388%).
W (Tr) BE 80K S R s n, 514
IR R R A 2 TEAH G (R® = 0.9625%*), IX K W]
A A K B B 75% 0, P A B, kit
Ky RN, PnIFLA R, MTrihsR e m,
U, AESWCT5 ABELL L1t H 3SR E TS R A

x
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JE A ZLHK NP TR AR R I Sk A S P R R 835

WA RS, RINEFET HEaelE. K
T D5 (P28 1, AN RE D RERE, FTKTTRE, B
AT SRS e B R R . X K 4 R H R
(Pn/Tr) thift—2015 2UEM, 75 45% F160% 7K4) 4k

R K o0 R ik e KA (WAL EE 22 e AN 835D, 1f
30% Fl1 90% 7K 73 AbERT ¥ 7K 23 R 200 e /IME. (B
RO PR S AN ), T 90% K43 &b BE ISR K 23 F
KL 75% Ko A HA> T 32.17%.
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Table 3  Effects of different soil moisture on photosynthesis parameters of orange leaves

TR KR o5 P W Tr MLIAICO, ¥ ECi LT Gs Pn/Tr RECO ke i 22
(%) (CO2 umol/(m?s)) (mmol/(m?s)) (mol/mol) (mmol/(m?s)) ACa (1mol/mol)
30 2.083 0.440 282.856 25.395 4.733 4.105
45 4.619 0.524 227.705 34.275 8.814 5.040
60 5.334 0.635 193.036 34.242 8.403 5.145
75 6.631 0.898 177.963 35.885 7.384 6.530
2 5.054 1.009 201.847 34.195 5.008 6.015

FYH F ML COL K E (CiD AU ALK&
FHXK, WECEHEREE I, W i fL AL,
S RCI. PR AL (Gs) = Hiash—3UAs1L,
HCO HE NI WM f5, I A R4k COL BE J) I B,
COLZE4N M 52 FE, Civ PRl FL 9% s A8k,
R A8 K 3 51, 7ELHHXT A KR 75% /K
Gy ARERE, MRS R Cioh s /ME, B 3K A H 1
ek, Ciss Brb, Ci HPnR @K (R?=
0.9621%). 30% /K43 AbHE 55 HoAd 25 /K 43 Ab #E A Gs 2
SRR, 1 45% M UL BRIk Ab L, S KRR
WA 5L GsI 22 5. IX KW, 1€ 30% /KA AEFELL T
(1) T K AR I A T RS I R A B kA, iR Gs
BT HULaTDLE 1, 23K A BT 5 R A
R B a6 A AR 4k, 78 AR 7K iR 30% LLF
i e AR S AL R Ao 2, 117 30% LA i) 3=
e HAALE R AT R .

2.3 LIk AL IEFTHHAEM R E (CE) SN

RV A AR, A8k S BT B R ILRE T 1K)
IR HEHTECO MM ZE (ACa) BB T it [
ECOMIFESE. WK 3 Filh, 76X & /KE 75%
AEFRI, FERSH R ACa ik FE A, BEAE K
(RI3E IR D, ACa¥y) B2 N I . LR 7K i 75%
J LR (3K A B, ACa s T IEA & /K i
FIEAIXK (R? =0.9072%), JfH ACatl5PnHA W2
fIAHETE (R?=0.8204%)., W] 75% [1KI7K 73 kb FEA F)
F-COL B APRIEMIFI, L5 30% 7K AbHE ) e/ ME
ALk, ACat¥ihn T 34.66%. 3L IHRSH A 3E1 TR
3% (CE) R (£ 4), 18 75%7K 4 4b I CE
ik # 5 KA 0.0298, b 30% 7K 73 Ab 3 N o /M E
0.0186 40 7 60.21%. KW LIRS EN, ST

MERG I R R A RE T 1R Ak, NI S BOE A 142 1
F4 TR IBIHEENT R RICHENZR
Table 4 Effects of red soil relative moisture on carboxylation

efficiency (CE) of orange leaves

IR (%) Bl Sy Rl
30 Pn=0.0186Ca-1.7710 0.9881**
45 Pn=0.0271Ca - 2.0358 0.9376**
60 Pn=0.0287Ca - 2.1855 0.9431**
75 Pn =0.0298Ca - 1.0848 0.9722**
90 Pn =0.0295Ca - 2.1363 0.9326**

e PR e AR, CalCOKE, **hp<0.01 BEKT.

3 Whig

RN 1= 338 7K 43 A8 AN B3 T4 1) 5 B gt A v <AL
A, B 3K sk, w2 7= As K AR AT
I A e T, BRIOE AR, s &
B R, AL A BT FRICO 9% (Ci), ff
IH-43:44 N CO, It R 32 BHE 0T, 2 Cily &g (Pn)
AT M, P AR, AR FLIREME RS K, Pn
R R RS AL T EBEAG; Pn R, Cil
Tty ASLIREME IR, o R 40 I s S v PR A A
JEPNBL I E N, AR SATE (Gs) B, A
[FFED) . ANFEFREE I Iar, SaE FG L AN AH ]
(221 25 - 8 KR AR A 3 B A R PR (AR 06 v 2
By, T3NS KRR 77.2% K% 52.0% i, PnK
B = B A AL ZR S, AR B 7K R 4R 2% 42 20.1%
B, sgma i A VR R R 41 B XS CO, 11 1]
thie B, fEAszIG T, P CIR A, MGsTE+
A S K 45% K DL BRI RN OK, T AE 30%
DUR I 2 5 8 2, UEHH 38K ARk 5 1 S FLRIH- P
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Effects of Red Soil Moisture on Chlorophyll Content and Photosynthesis
of Orange (Citrus Unshiu Marc.) Leaves

ZHOU Jing ¥ 2, WANG Tian®, CUIJian?, HU Feng!, LI Hui-xin
(1 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 2 Institute of Soil Science, Chinese

Academy of Sciences, Nanjing 210008, China; 3 College of Forestry and Garden of Anhui Agricultural University, Hefei 230036, China)

Abstract: The effects of red soil moisture on the chlorophyll content, net photosynthetic rate (Pn), intercellular CO, concentration (Ci),
difference of CO, concentrations(ACa) passing in and out CO, chamber, stomatal conductance (Gs), transpiration rate (Tr), and carboxylation
efficiency (CE) of orange leaves under different soil relative moisture treatments were studied. The results showed that when the soil relative moisture
was 75%, the contents of chlorophyll a, chlorophyll b and carotinoid of orange leaves reached the maximum, and there was a positive correlation
between Tr and soil relative moisture ( R* = 0.9625** ); but when the soil relative moisture was lower than 75%, there were positive correlations
between Pn, ACa, CE and soil moisture, this indicated that no relation between Pn and the transpiration of orange leaves when the soil relative
moisture over 75%. There was negative correlation between Pn and Ci. There were significant differences between Gs at the treatment of soil
moisture equal to 30% and those of other treatments, this indicated that Pn change of orange leaves was mainly caused by non-stomatic inhibition
when soil relative moisture was lower than 30%, but mainly caused by stomatic factors when the soil relative moisture over 30%.

Key words: Red soil, Relative water content, Citrus leaves, Photosynthesis character



