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1 EBHE B R R VT, Fiat 210008;

m =

E £21,2 ,

2 B U RS b R 2222 B, BT 210046)

R

A UL 2 AFEAE )1 Y % HE(Citrus unshiu Marc.cv. Miyagawa Wase) 75k 4 g d1RE, BP9 T 3R 27k 2 (Soil

Water Content, SWC) XFA&M A KRN B Z 1% (JEEPut, WAEHZSpd, KilESpm) ARMIRMT . 45K %KW : SWCHI 30%H %
90%, EM A MK H SR IEE 75%I 5 KA 12.25 cm?, 13.84 cm. 3.19 cm, H AR, HE K. MK, 55 5SWC
SRR IEMSOE,; KM PutZESWC=75%F 5k (228.95 nmol/g, FW), SpdHISpmiAikii + 157K 7331 LML Astb, il

3B BLAE 45%F1 60%. (Spd~+Spm) /Putffy EL A 5 - AR

WG G /SR ) B A 3 R B AR 3 SR, L SWe

75%0, MG (H) 5 SWCX)H) 2 B2 EA (t=0.0112x + 0.173, p<0.05). K, (Spd+Spm) /PutbtAH il ¥4 g HEE xS + 3587k

Sy KRB U (K hR . — .
KB MG MK 2 K
FES%ES: S152.7

Z 1 (polyamines, PAs) J&EWAANAR I il F 7~
AR R, R EAFEEE (Put). TR
e (Spdd. Hile (Spm) %%, HA(EHMMAEK. &
IRREERIE NS BE A AF Y . — oA, 2
AP TYITT, AT REAE A AR N0 PR SO AR A
VEFIIEAY, FH 558 A Al i/ F ™ WA 32 31K
a3 CLi PR EAC N E 41t 5 e =Y e L X AR
T IX AR A 20 VR IR — o A 26 3 A 3 . S AT A 5
A, GuAEPRHSE ORI, Bk, K. M
FLEE) (Spd+Spm) /Putbb{E 4 BE 3K 437 i
o 19 Ny s 3, 4 H A H Put/Spd A Put/Spm ¥ LU A
SoE HRE S AP BT o AR K2 1 S MG K 73 B 858
TR TR AT 7T DA HGE AN R 3K 5 45 N i
2 St AR ES S S T R AR LD

R A A2 R 20 gt DR [ AR e K IR KR, SR %
X BRI, HAEE M E TR, LR
RS EE, TGN IE ARG AR A AR RS K ]
ST AR - 498 7K 53 5 SR AR o AR SCR FH SR A
FEIKRIS T, WEFT 33K o A AR R B M 2R
K& 2 AR g, DU R AR LIS KE T,
M N AR B IEY) 5 2 e A RRFAE AT AR K
KR

1 #MR57FE

1.1 Ay

B A% A 2 4248 (Poncirus trifoliata (L.) Raf. )
fili 75 )14 4 28 FE (Citrus unshiu Marc.cv. Miyagawa
Wase) Ak

PER O SR LR B, HA AR
T A HLUR 11.05 g/kg, 4N 0.54 g/kg, Blfit N
52.60 mg/kg, f37%% P 44.83 g/kg, #A K 283.52 mg/kg.
1.2 RIGALIE

I T 2006 4 4—10 ] 7E b R B 205 AR A5
Wk B EIR M = P AT . AR, . KRS s
SRR AR KA IR AR P 25 78, R — S8 [h
W, FARAR. AR S A 32, 27, 38 cm,
Pl 15kg, BAE 1R, HHAT/AK WA . SRR
TERELRL B, WE 5 ALK AE, fik
S KA 5 AMALEES 5 SWC30.SWC45.SWC60.
SWC75 Fl SWC90 Ko, B ARG 3K =&
HH 1] f5e K EF K1) 30%- 45%. 60%- 75%A11 90%. 9
H 15 HE10 15 H, REFRIEFH R (5 4 505
D, e A KBS R 2.

TS KE (SWO) WIS A F %

ORAEIH : f ERE B AIRANE U AT H - (ISSASIP0730) Arf ERFE B ATRANE I H  (KZCX2-YW-Y417) %),
PEF TR FEE (1963—), 5, ZBENEA, Wit EIBFCR, FENFE AR 5T. E-mail: zhoujing@issas.ac.cn
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JE A ORI R AT AR R 2 AR R 797

TR 3RS KRS, SRR 2 g, B
By M E A zE A . R K 4 RSk (MP-406,
BRI ICT A ) SERPUINE N 5K &,
MEVEEE CHAERIRE SR AT I I IR S IORE, B3
B3 iR A AR, Fedh N RIS K, A
W I3 KR AT S BT RS LA

1.3 REHZE

1.3.1  HIEAIRERIE AR A TR A TR bR
Ff] C1-203 AREA METER (CID, INC.U.S.A.), & H
REBIECE 4 5028 5w, BERRIIE 5 et HHKTELE,
R K B e K 8 B U AL, 1 CT1-203 AREA METER
THEAC A2 W AR DA 1 i AR PR AR IE
EbAl, 1 CI-203 AREA METER i ACF7S 3], #Hig
B TR 1R 1.

1.3.2  ZJgme 22 JH 1R 52 A 42 25V e
Jii Al En A sodt . $RE: FR 0.5 g F MR, N
A 1.6 ml T 5% HCIO,, , VKT EE A1 3 JE Uk 1
h, F 14000xg#:» 30 min (4°C), U _L3EW 1 ml,
A 2 mL 2 mol NaOH 110 pl Z LA, WRIERA,
37°C/K# FHFE 30 mins Al 2 mlYLAINaCIF 3 ml L Jik
TR T 10000xgES L 5 min, HX 1.5 mlZTEAH,
TH R HE oK SRR, BT 100 Wl HEE, fRAFAE-20°C
UKAE AR . HPLCURBIAH A 64% 1 F I (B 27K e
HDo Frill45fF: ODS-AHC18 (150 mm % 6 mm),
SPD-6AVAMEI, K 254 nm, R 25°C, W%

0.5 ml/min, F£MHEFER 10 pule LAPut. Spd. Spm (Sigma
AT fER L, BHATFESPut. Spdy Spm P& 152
BT

1.3.3 Hfnubat B #d5 ] Microsoft Excel2003
HISAS9.0 Gevt B AT 73 #r

2 FER5HM

2.1 IR SEHFFHEBITEKR I

S A IR, ARG B K A i R D,
13 TETR 2NN o N SO o SN 1 o R s A [ R SR SN |
FEEERIEIN (R 1o R 140, Lk 5 AR Sehs
HJ{ESWC30 Ab By d5/ME, 475114 8.49 em®. 11.42 em.
415 cm. 2.65 cm. 1.52 cm. MFEHTAR, HEK., M
T AESWCTS AR A B KA 12.25 em®. 13.84 cm.
3.19 cm; HKAESWCO0 KB A fr KA 4.93 cm, IF
HSWC75 AbEAIG R #E 2R MK/ U EAESWCTS
MISWCI0 ALBRIAH Y, JFik KME 1.64. HEA, Hfi
oGy MK (yooo K Gy 5 Gy 5
SWC (x) BEWFELIEIEA, HCRA 0N

y1 =0.0699x + 6.194, p=0.0117<0.05;

y, =0.0441x +9.872, p=0.0251<C0.05;

y3 =0.0151x +3.598, p=0.0236<C0.05;

y4 =0.0099x +2.35, p=0.0118<C0.05.

F 1 1BKS FHTHBH E KSR SERNAZIT

Table 1  Effects of soil water content on growth and modality of Citrus leaves

3K LR - A (cm?) IH Fi K- (cm) K (cm) 55 (cm) K/ 5
SWC30 8.49 Cc 11.42 Bb 4.15Bb 2.65Cb 1.52 Aab
SWC45 8.93 Cbe 11.60 Bb 421 Bb 2.73 BCb 1.56 Aab
SWC60 10.19 BCb 12.13 Bb 4.32 ABb 2.98 ABa 1.47 Ab
SWC75 12.25 Aa 13.84 Aa 492 Aa 3.19 Aa 1.64 Aa
SWC90 12.07 Aba 13.61 Aa 493 Aa 3.16 Aa 1.64 Aa

Ee RS TR 2R BT, RN P RERORTE p<0.05 /KT, KEFRERIRTE p<0.01 K723,

2.2 TS FHEBIHR S BREETME

I 1A%, BERKEH Put S EAE SWCT5 AbH i
ik (228.95 nmol/g, FW), 5 H Al Ab B[R] 2% 54k i
F, Z/KH 551 Put FRE, SWC0 b BEHHE M F Put
TEE SWCT5 ABEEE 2.55 % iEKBEHE T Put
&R, SWC60 AbFAE /r Put &2 SWCT5 4b3H
(9 1.89 i, M bt -390k o0 A BRI D, MEAR I
Put &R R Fridsb, R w sk g

G AR AR Put P72 T RRAR

AN IR A, A Spd 7 iRl 14
IRy PR AR AL, 7 SWCAS ALBRIN, ik d5 i {E
(B 1), SWC30 43 Spd &N SWC45 AFfH
61.73%, FH| SWC 1E 30%H}, A PAs {22 2
TPEEM G, FHERE AL T A REVK S 7K 4375 By
B e SWC90 AbFERF, Spd FEML (68.81
nmol/g, FW), & SWC45 KF[) 51.60%, ii WG
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Fig. 1 Effect of soil water content on PAs metabolism

P 2l 0 22 7K IR - 45 B 58 L i K B B . T AR
SWC60 Fil SWC45 ALEERT, Spd 7 &4l /& SWCT5 b
R 1.35 £ A1 1.31 f%. 44k, Spd 5 Put (] &
U TEADE (p=0.0372<C0.05)

PEVRAE - Spm 75 et Bl - HE/K 43 i 48 52 ) £ AR
th, HAKAH 179.05 nmol/g (FW) HEILAE SWC60 4b
BRI (P 1), ikl )E R SWCT5 AT SWC90 A4bFE, Spm
SEZR T, SWC45 il SWC30 4B Spm 5 4> %
J& SWC60 ALFER 62.73%A1 67.63%, A 145
Ko (SWC A 60%I ), MG =4 T & MNPEAE
PN, R T Spm AEMAR &, (ABE LK
i, F SWC45 1 SWC30 4B, Spm R,
RRE R AT BESE Spd. Put FEAREIRD, UG A
SWC45 Fl SWC30 ixX 2 Fi 37K 0454, X 3K
5375 RIS N BRI, JELBL SWC30 Ab3h £, IX AT BE
S5 BRARCHH ARG oF 387K 435 (e 10 2 B3 W 38 v 7 A 40
F. E SWC0 AbFEES, Spm & EikfR/ME (74.86
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UL T R 22 T A0S 198 22 K R85 Lt fi 7K B A
&, IR T S TR ) AR S N R,
WA T R AR A AR R A T 552 PR SR

(Spd—+Spm) /Putltf (Kl 1), fESWCT5 AbHERT
KA 1.09, Bl HHEK Sy (1934 2 5, 8T R
A HrPiZ LA AESWC90 AbHE I F 1. (0.25), SWC30
AE PRI R 2.(0.53); 253 i W, SWC60 FISWC45
WAL BE R G 3% 255, {HSWC45 RISWC60 AhFE4Ji
ESWC30 AbHi) 2 7 B2 . {SWC<T75%H,
JrARN (Spd+Spm) /Putff] HUAE () 5 SWC(x) & i 4k

PEIEAE (1=0.0112x+0.173; p=0.0423<<0.05), #*
W 387K 2 5 i (ISWC30) B 1E H 3K 20k
(SWC75) ', M7 A P PAsA T A %o b A7 2 BRI
YEF ) 22 Spd 5 Spm, K (17 &2 5 Put LU (B HP
(Spd—+Spm) /Putfi 5 Uk HE s B T A A% X - 458 7K 53
AR AN, SWCHE 75%0, ISR =L
F A KA, szt = mdn e, A RS
(Spd—+Spm) /Put LU AR Ay FHd XS 358 7K 73 A B ek
PR e bR 2 —, OB, A 2R K52 R 3K o
P
2.3 ARTEFEASEHETHRHEKRSEZRNXR

AN K 5 AT T R A K AR A 0 R
2 (PAs) ErEAHG TR, A KR R S
Spd. SpmAHPut /A 35 Gt 35 2 1 B — ARG, 1T AR
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M, M5 (yy) 5 (Spd+Spm) /PutffLbfE (t) [7]
I IMAR G ARG R 50N -

y1 =-5.0525t+12.701, p=0.0899<0.10;

y, =-3.5687t + 14.155, p=0.0452<0.05;

y3 =-1.2342t + 5.0714, p=0.0391<0.05;

ya =2.0395t - 2.3398t + 3.4566, p=0.0002<<0.01;

ys =-0.2284t + 1.6707, p=0.0611<C0.10.
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Effects of Soil Water Content on Growth and Polyamines’ Content for Citrus Leaves

ZHOU Jing', CUI Jian'?, LIANG Jia-ni'
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 College of Geography Science, Nanjing Normal University, Nanjing 210046, China)

Abstract: In this study, two-year mature satsuma mandarin trees (Citrus unshiu Marc.cv. MiyagaMa Mase) in red soil derived from
Quaternary red clay were selected as experimental materials to explore the effects of soil water relative content (SWC) on the growth and polyamines’
content of citrus leaves. SWC was controlled from 30% to 90%. When SWC was 75%, the area, perimeter and width of the leaves all reached the
maximal values, which were 12.25 cm?, 13.84 cm and 3.19 cm respectively. And the above 3 indices all showed significant positive correlations with
SWC. Putrescine (Put) content was the lowest (228.95 nmol/g, FW) when SWC was 75% while both spermidine (Spd) and spermine (Spm) contents
increased by parabolic trends with SWC increase. The maximal contents for Spd and Spm appeared when SWC were 45% and 60% respectively. (Spd
~+Spm)/Put ratio showed significant or extremely significant negative correlations with the area, perimeter and length/width ratio of the leaves
respectively. (Spd+ Spm)/Put ratio (t) showed a significant positive correlativity with SWC (x) (t=0.0112x+0.173, p<0.05 ) when SWC was under
75%. (Spd—+ Spm)/Put ratio thus could be selected as a sensitive index for the effect of citrus on red soil water environment.

Key words: Citrus, Leaf growth, Polyamines, Red soil water



