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Effects of Regulated Deficit Irrigation on Leaf Nutrients, Enzyme Activities, and
Root Zone Soil Nutrients During Fruit Expansion and Coloration-Sugar
Accumulation Stages of Citrus in Western Hubei Province
ZHONG Yun, HUANG Zhikun, ZHU Shijiang, HAO Kun, ZHU Zirong, ZHANG Wei, CHEN Hongde

(Hubei Key Laboratory of Hydropower Engineering Construction and Management, China Three Gorges University,
Yichang, Hubei 443002, China)
Abstract: [ Objective] This study investigated the effects of regulated deficit irrigation on leaf nutrient levels
(nitrogen, phosphorus, and potassium) , enzyme activities (superoxide dismutase, peroxidase, and catalase) , and
root-zone soil nutrients (nitrate-nitrogen, available phosphorus, and available potassium) during the fruit expansion
(Il and coloration-sugar accumulation stages ( IV ) of citrus in western Hubei Province. [ Methods ] Six-year-old
“Ehime 28” citrus trees in the western Hubei region were selected as the research subjects. Full irrigation served as
the control (CK: daily irrigation volumes of 4.0 L. and 2.5 L. during the fruit expansion stage (Stage [l[ ) and
coloration-sugar accumulation stage (Stage IV ), respectively). Four deficit irrigation treatments were applied

during both Stage [ll and Stage IV, including mild deficit (LD: 70% of CK), moderate deficit 1 (MD1: 55% of
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CK), moderate deficit 2 (MD2: 40% of CK), and severe deficit (SD: 30% of CK). The aim was to explore the
response patterns of soil nutrients, citrus leaf nutrients, antioxidant enzyme activities, and root-zone soil nutrients
to water stress under drip irrigation across different growth stages. [Results] 1) The [V -MD1 treatment
significantly promoted the increase in leaf nitrogen, phosphorus, and potassium contents, with their respective
mass fractions increasing by 5.27%, 2.13%, and 12.42% compared to the control group. Moreover, this
treatment achieved the highest rates of nutrient accumulation and growth in the leaves. 2) The [l -MD1 treatment
effectively enhanced the antioxidant defense capacity of citrus trees, with the activities of superoxide dismutase
(SOD) and peroxidase (POD) increasing by 63.3% and 104.5%, respectively. 3) The [l -MD1 treatment
markedly enhanced nitrate nitrogen and available phosphorus contents in the upper and middle soil layers, with
respective increases of 74.54% and 17.61% in the upper layer, and 73.53% and 43.58% in the middle layer.
Additionally, the IV-MDI treatment significantly improved the vertical distribution of soil nutrients, effectively
reducing nutrient leaching losses. This treatment also increased the available potassium content in the upper and
middle soil layers by 59.23% and 51.67% , respectively. 4) Canonical correlation analysis revealed significant
relationships between soil and leaf nutrient elements. Leaf phosphorus and potassium contents were positively
correlated with available potassium in the soil, while they were negatively correlated with soil nitrate-nitrogen,
available phosphorus, and leaf nitrogen. [Conclusion] The IV -MDI1 treatment effectively promotes the
accumulation of soil and leaf nutrients and enhances the activity of protective enzymes, making it a suitable water-
saving management strategy for drip irrigation for citrus cultivation in western Hubei. The findings provide a
theoretical basis for optimizing citrus irrigation practices and improving fruit quality.

Keywords: citrus; regulated deficit irrigation; leaf nutrients; leaf protective enzyme activities; soil nutrients

Received: 2024-09-27 Revised: 2024-11-24 Accepted: 2024-11-29 Online(www.cnki.net): 2024-00-00

Wil 5 4 BR A AR Ak I i R K 5 B R A
AR ATFFSE KRN EERNREZ —, H5HERER
i AR Ml F B ) — T K R AT RO K R
(98 FE |, (HC X 3SR R O0 AE Y i 3% 4 i
it 0 1 A A 2 s e o O R ER T O E K
i, AR P K AR T R 0 S A3 1 G
Bmm ot SRR SRR, —Tr
T, 38 7KL A 3 B WA BT 4 4 55 0 1 o
0B BRI R R 5 — O K R £
HEA (N R (PS5 S FR 40 A 3Lk . AR 3%
B, b8 B K i e I AR 25 X NP AR SR A
WAL, T 3E 4 A 9 5 R T R A A 1

MR o 0 AR AR S W AR ) R R 3R A R DL 38
S REVHEE B, R R E R ITENP KM+
HEOR TR] A 2 % 0 9% 43 Z (A1 A7 78 25 B4 19 40 G 1 5 5
RCEE 56k (R 5 & B, H 2 2 1 R 43 B i 1
MR SRSy F A WE R . R IR A R
(A8 Ak B B2 56 REMEY 0 K & & R B i
ET BB R A 0 M T e, R
B EA R R 5] & e R AT Ak R 4 2
PO Shy IO 396 45 ik 36, A ) 1A R R SR A O AL
(SOD) 1t A AL Y il (POD) 3 E AL AU B (CAT) %%

P A AL Tl 2R G0 0k T B O R T R AR, PR B AN i e 2
AALB . B, A K S e X RE P e R AL R
ge 52w 1 B X & (AR 5 A5 AT A AE 43 B, ) A
EE T A R K Ay T R SR A R i A
T3 2R 45 (SOD  POD \CAT) 7 M ; J& 25 45 4 F
GER I, T 53 AT 3 AR R i - SOD i CAT
T M 5 AT RUSEO R g K B, R AR i i R CAT B
KW BTG B O = Y S R B
SRV ) ok I A AN IE i 5 BIE A R B, UK 43 A%
PR, B35 SOD \POD & 1, i CAT I 1 i 5 %
i LR A 5T A K 43 38 5 AR M P B AL B R G
S R VR R AR BT X 50 TG M KR A AH OC BF 5 48
Vol NS N 3 2 1 e B 2 o o o = 1 B o
W R Z AN ) A T B, R O R R A DG B R K
3 VA 9 6 B A8 A T 2R G5 110 5 ) R T TR A S3AT o

T BEoE B SRS T S 3 et R 3Ry
B UVH G, 5% 4y R R 3R A A K R
HAREZRZW T SR, 5T 8 =7 WX 4 e fnnt
J 3% 4 RS R I T R A T R 5 AN S
W, A S gk F D)3 50 AF 5 7 A A 2R S R R A e
0, 385 W 01 9 5 O T R AR Pl b R A N AR I R R
A3 0 i SO TR R S, B L O R A OR) T A

http. // stbexb.alljournal.com.cn



o5 2 1

PR 24+ R 5 O TR X S VAT A R S R0 R € SR IO I R TR 0 (I R AR DX SR SR O3 B 5 3

FE R 35 43 B 8 RO ORI B 47 HEAE A o 5 B
FVRE BE X5 000 Ak R A7 V8 JBE W R R 2 v M AR o o 2L
A X, DU O SRV M X e R B A A A
77U TR S W 14 T 4 Hh R AR S
1 #REFE
1.1 XX EER

IS T 2022 4% 3—12 H BV E B AR Ir 3% Jite #
75328 360 i Hb (111°487E, 30°36" ND #E 47 , ¥ 4K 46 m.,
W X RPHE £, R HER R, pH 4.8~6.2, -4k
FUF 5k 1.38 g/cm?®, H [H] 457K & o0 20 %0 O & % 7K
) o I AE R W P9 IF R MRS T B 3 B
I 22 b T TR OIRZS 5 R == Al , T )5
HE IO ), I AT A O B
1.2 Rt

e R Hh N A IS R 6 41 B R R 287 ME AR A R A
R XF G, AR RS R  BRATIE S 4 m X 3 m), 11X
MRAEJZE R 60 cme BAAEF WL N SN ERIEL
TCHZETFAEM 3 AR E4H TaD, T (SR,
SHEAESHTAD, MCREW R, 6 H LAE
9 HAaD, IV, 9O TaE11H), VUK
MW, 12 H 2243 H LA . mriaFse TAE# & &
RRAH A A3 I 301 0 IV 399 9 75 /K 20 o 4.0.2.5 L/d,
T 56 7 T3 R IV 40 ) 38 8 42 8 5 K P T K A
T KRN T K AL B B U K 43 ) R )
(CKH70% (LD) ,55% (MD1) .40 % (MD2) 130 %
(SDOSANHE K IR, LR A 5 B0 7K 2 E AR Sy Xof R
PEATBEE R L 1.k BUAR KOk B AR AT Y
27 MM AR AR E AT 50 , Bl AL AH 2R 3 BB 1 R 14> ik
B AL AN AbHA | Sy /b Ak B A] A AR B 45 Ak B
Y22 BB B B AT CREAS b A 25 281D . B SR
TR VE 1) 7 S HE AT s K E R e HE R A L P PET
KA A R AN ELHT , BCA R AR, SRR B 1
BRI A TR 0.1 L/h, 56 o T A Ak B 24 R
FAAR HEAR 248, A 5 BRI 2K He 5] A 2 B
P 4

A 4 b i I J7 2, A A 4 R R 2 1,
S RIE T I GERD A GEED . Fr A b 25 IE &
A AE J5 2 A ) o A ALIE (R3O &4 F
R 8.0 kg/ Bk, 2 Uit A LB Ry 3 2, 78 SR I K £ LA
T IF R 98 i AR 5 W AT (PO A AE (K,O0) 4 2 & 4
TR 0.1.0.2 kg/ Bk, 2 Uit A H 134 K 3025 AR
(BN=EHNA6% MIRFE LTI &K 0.25 kg/fk,
2N LB R 221,
1.3 MEmMBEA®

I 45 K AT 15 d SRAESE T IRFEA QD) 5 457K 1

[A] 45 B 15 d SR AR T IREEAS 3L 2 Q2 F1 Q3D 5 457K &
WJE B 15 d R LIRFEA Q4> . IV IR A I 8] 55 50

S5 —2, 00 R EHEAR QL.Q5.Q6 F1 Q7.
®1 HEERRRAR

Table 1 Irrigation pilot program of citrus

TR R R/ R/
gy CABEECEE T e g
R -LD 2.8 2.50
R i [1-MD1 2.2 2.50
g K 4 ) _
M) fREE  [1-MD2 1.6 2.50
#fE M-SD 1.2 2.50
B IV-LD 4.0 1.75
Hﬂfﬂ;ﬁ o V-MD1 4.0 1.375
(VD fREE IN-MD2 4.0 1.00
®wE  IV-SD 4.0 0.75
CK 4.0 2.50

1) M it R 3% 43 K S8 Ak o i s

BERCRFER , AR (R P b 44 A EL10 F
o A8 RN A AR I R, RN R e Gl R R T S
D T AT IR BT A 2 em X 2 em BT B, Bk
BEHLBE % T 250, W 0.1 mL E ¥ ¥ T 10 mL & 3
B NK 2 10 mL (13 31 100 £5 6 BT8O |, A HETE
5 —SEAIEY B R 2], %35 5 min J5 b i 1E
FRIB A5 0 . T HM-TYD o5 B 25 H 357204 A
HEAT IR A B R I . ARERO.1 g Byt F
T B2 BOH , vk v OF B 50 0, R R Ak B AL
(SOD) 3 E ALY i (POD) L3 E AL S i (CAT) W 1
ARG I ) 6 D00 R o v T R A T
2) LIRS

7E T399IV 99 4 7K i 45 7K H (B2 YO B 45 Kk &4
SR 3 ) B3 56 A 3 9 2% 9 (20 em) (40 emD
(60 cm) 2 HFE B3R E A, 4 BIAG I 4% 2 £ e
i A5 0 A AR R AR T o A, R IR A IR
it O HM-TYD 08 B 4300 H 3% 43 K6 0 A3 47
LioRUILIS
1.4 HEALIE

H Excel 2019 #4174 4b 28 F il &, >k A IBM
SPSS Statistics 27 # A i A7 AL 5 AH OC 1 53 B A i
PR & 50 BT B B B4 43 4T o
2 H#REHW
21 AE4EBHRATEBRNHHFESHEIE

i & la A1 1b o] A, 1 #1 Q4 B 1 CKL LD,
MD1.MD2 . .SD &b B it Jr & & & i 8 Q1 I 3 43 i
T 10.48% .13.90% .10.27% .7.78% . 6.88 % , TE 1%
BEERZE, MR AR SEE F s, B R
RS T CRANE; IV Q78 CK.LD . MD1,

http. // stbexb.alljournal.com.cn



4 PSRV R

%039 %

MD2 . SD &b 3 (% it Fr & 3R 57 6 73 B0 Q4 I 9 43 i) 4
T+4.84% .5.27% .8.05% .3.25% .4.38% ,F W [T -L.D Al
IV-MD1ALHA R T AR R, AE e fE 1d
AT, R 2 A B T -MID 1 Ah B HE B /N 1
N Z Ah, T At 45 Ak BB R 55 T R R #A, Hovh
[T -SD Ak HT R i 5 55 K 5 45 4 R BURE CQOBR I -MD1
A FRRE R [ TF1.24% 41, CK LD . MD2.SD 43 % F [
5.33% .4.50% .3.46% .5.96 % . IV 1 v 4% &b BE 5 2 R
T EUE QT R AR BT QA ¥ A #E T, CKL LD,
MD1.MD2.SD &b 3 43 5| 2 7+ 0.27 % .0.80% . 2.137%

250 CK 1I-LD—— [II-MD1—=-[1I-MD2 —1II-SD
245 (2) B |
=t | i i i
on
z |
&1t
W jj !
& 19F
181
1 6 | | | | | | ]
Ql Q2 Q3 Q4 Q5 Q6 Q7
LR B ]
45~ —CK HI-LD — [I-MD |- [II-MD2——11I-SD
(c) TS K ]
43+

f\\\

i#/(g'ke™)
5008

BT 2 @3 QF Q5 06 7
ivgEding ||
—CK 1I-LD — II-MD 1— III-MD2—I1I-SD
4T (@) RIWAM T
38k ] | : | ' T
~ I
T35+
3 i
& 3t
&
= 29F
26+
23 1 1 1 1 1 1 1

Ql Q2 Q3 Q4 Q5 Q6 Q7
HURE I ]

1.04% .0.80% . i, M -MD1 A1V -MD1 Ab i 45 ] F
MR BER AL R . N Te AN 10AT AT, 40045 4 4 4
(4 2R o1 o 43 B A /N BE U B s 75K R, LD MD2 Ak
FETE Q4 B A I 7 B0 22 0T it 40 B0 QLA /IR BEE B T
Ay B4R T 4.76% .2.30% , LD . MD1.SD &b 3 43 51 T %
3.82% .8.45%.3.97% . NHILD A MD1 Zb#nf f- 45 %
J5T it 53 B0 i B T 2,640 F12.42% ,{H CK . MD2 fl
SD 433l T B 5.95% .2.84% #15.66% . it LA Il -L.D A1
IV-MDI1AbB A F b R B R 28 1, VI R oK
A BT[] AT RO AR R i K

25 —CK -+ IV-LD —IV-MDIl-+ IV-MD2—IV-SD
245 (b) F IR

= ot

2

& 21

*ﬂ%ﬂ 19F !
18F | i
16 1 1 1 1 1 1 ]

Ql Q2 Q3 Q4 Q5 Q6 Q7
RIS 1]

45 —CK —«IV-LD —IV-MD1 —IV-MD2 —I1V-SD
s (d) FE o b 1

WR/(gkg™)
W
o —

e
3
T

| | | | | | |
Ql Q2 Q3 Q4 Q5 Q6 Q7F
HURE B 1)

©
W

—CK IV-LD —IV-MD1 —-1V-MD2 —1V-SD
A1 (b) §EE ST

23Q1|Q2|Q3|Q4|Q5|Q6|Q7|

HURE B ]

1 AREEHASERNHFEBERRESBNZN

Fig. 1 Effects of deficit irrigation at different growth stages on the mass fractions of nitrogen, phosphorus and potassium in leaves
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Fig. 2 [Effects of regulated deficit irrigation on leaf protective enzyme activities at different growth stages
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Fig.3 Effects of deficit irrigation at different growth stages on the mass fractions of soil nitrate—nitrogen, available

phosphorus and available potassiums

FH & 3¢ AT 3d AT %N, T4 7K U5 |, 45 Ak B 4 18
AR A S S /L, AN b B KN
] 23 R B T A A B B AR b &
FEAKANE b LT 2 A SR B 4 505
I 4.62%~73.53% .28.57%~71.16% F1 1.04 %~
92.76 % , 1M 4% ¥ /K b LR )2 4 HEA S08E 4 En
AR B /N A BT 1.04%~6.96% . IV K A , 4%
b B 1) A A SO BT R 3 800 B Tt 23.47 0~
67.87% , )2 T A OB B B A B RIE R L T2
- A R B A 4 B R R 22.6820~54.92%0 . H
SRl LIV B A7 K e, A 8500 A7 76 Ik
RING AR 5 B 55 T 3 A A

FH & 3e AR 30T %0, 40K 5, &5 b 38 1 )2 +
S A I K G T R R RS I 2SR N RS TR
B, Hp 2 S R SD Ak B AR K A /N I R
T, T RS LR . VIR, £ 35K kb 2
)2 A AL A A B L T 56.78%6~95.75% ,
JZ2 - HEA RO T4 BV -MD2 . SD 43 31 R R 0.15%
F13.20% , oAt b BRI A 42 T (AR LR T I
JZ R 2 M R R S BT R R B B K 43
I 38 D0 4 A, 3¢ O 4 B AL A R N 3R
WA LR G . £ b, I 300 v 3 4 K A B R AT
TS A AR A B AE b R 2 IV v B g
KA BB AT R F SRS A PR

http. // stbexb.alljournal.com.cn



o5 2 1

PR 24+ R 5 O TR X S VAT A R S R0 R € SR IO I R TR 0 (I R AR DX SR SR O3 B 5 7

24 ZEEMNEDH

P EN R TR K TR oe: £ N W S e
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HUBY 3 B AT FRAEAE , TR AE 1] &, 025 & &5 HR An b
P b T SRR AE 1] A 8 R 3Rk O R 2R
EA55y . 20T, 1 R B RRE (N 3.560,
fiff R AR S 1 39.559 %0, K/NEE it i AR .SOD
POD.CAT. MM A . L IEA I E (K3
AD 555 2 3 4y 1Y 7 A (B 2,305, i B AR S 1Y
25.591% , K/NEZ M BRI 5 AR R | R
DL AN HA$8 bR g 2 B (52 3 A2) 350 3 2 o IR AIE
B4 1.337, i B 28 S 1 14.855 % , R/ 3 8y [
F SOD  CAT LAAMH A 458 b1 P i (19 (WL 3R 3 71 A3 5
504 F A nY RRAE M 1116, fF B BRI
12.397% K/hEFEZE WM B AR 8 K .SOD M
CAT LUAANEAbHE b s (9 (6 37 Ad) o Ho A il 43 45
AEAR ¥ <71, 156 BH 3% 5 B M B 0 38 R A B4 51 A D

AR, HFFIRBCE1.2.3 4 EMA A, 44 F
Ay AT R R A B 92.402% . ZEA TS B (F
OFH IV -MD1 &b B 2545300 B f, kg2 IV -LD

A ER I -SD b B AG 256 A0 fie 2%
F2 ERHSSVFHNBBRGE

Table 2 Explained total variance in principal component

analysis
IR AL A P A - 7 Al
W ﬁﬁf 2BYY i ﬁﬁf 2]/ %
1 3.560 39.559  39.559  3.560 39.559 39.559
2 2.303 25.591 65.150 2.303 25.591 65.150
3 1.337 14.855 80.006  1.337 14.855 80.006
4 1.116  12.397 92.403 1.116 12.397 92.403
5 0.446  4.953 97.356
6 0.176 ~ 1.960 99.315
7 0.049  0.547  99.862
8 0.012  0.138 100.000
9 <€0.01 <©0.01 100.000

K3 BREERTELEERK S EEMFILERE

Table 3 Standardized vectors, component matrix, and eigenvecto of the indicators for each treatment

b3 HE BER MR HAAE AR SR SOD POD CAT

CK —0.81 —0.35  —0.93  —040  —049  —0.60 0.57  —0.63 1.32

Il-LD 0.60  —0.09 205  —0.70  —0.48 058  —0.12  —0.32 0.56
l-MD1 —0.94 1.95  —047  —1.06  —0.38 0.67 0.80 0.97  —0.23

Il -MD2 —1.73 1.14 0.31 —0.77  —0.96 1.66 —0.85 0.07  —0.34
l-SD —0.24 038  —0.08 —1.15 —1.30 —1.08  —1.49 —1.13  —1.36
IV-1LD 142 —0.30 1.11 0.96 1.11 —0.40 0.47 0.42 0.60
IV-MD1 062  —097  —0.86 0.99 015  —0.70 1.77 1.94 1.32
IV-MD2 0.65  —0.76  —0.54 1.34 1.79 1.01 —0.39 —0.17  —0.80
IV-SD 044  —1.00  —0.59 0.79 056  —1.13 —0.76 —1.15  —1.08

Al 023  —0.22  —0.04 0.26 0.22  —0.10 0.16 0.10 0.12

A2 —0.14 0.18  —0.02  —0.09  —0.10 0.15 0.34 0.36 0.31

B S

A3 0.21 0.12 0.60 0.07 0.23 0.51 —0.11 0.07  —0.05

Ad —0.26 0.15  —0.52 0.26 0.36 042  —0.05 0.15  —0.37

Q1 043  —0.42 —0.07 0.48 042  —0.19 0.30 0.20 0.23

Q2 —0.21 027  —0.03 —0.13  —0.15 0.22 0.52 0.55 0.47

PR AF i

Q3 0.24 0.14 0.69 0.08 0.27 0.59 —0.12 0.08  —0.05

Q4 —0.28 015  —0.55 0.28 0.38 0.44  —0.05 016  —0.39

WAL A2 A3 AL ISR 15 2 55 355 4 U JE R, QL.Q2.

25 MAFSEXTERIHMNEX R

M Pearson M X (XSO, it AE S
MR R E ML (P00, 5LEMESA A
MHEREEME, MRS LIEHSAER
HFMAC, TR A S A B2 W B E A
(p=<<0.01),

it — R 5 R BESR Ay 2 18] A OGPk

Q3.Q4 735 M55 1505 2 45 3 5 A ik ik

38 5 0o gk 0 ) 1) 45 b R 7 UBORE A T o 4% 2 )2 TR
JRE A 0y e SRS 2 R L SR A SO | S B o B
B R R W AR RO AT ST AR AT S A AT
S IR PR L= B R L W L B
FO5 IR PR Y= (s AR5 0 A 800 5
RUEE % &2 il L RSP SPSE NS T G R RS
W6,
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Table 4 Principal component composite score

ERIT Ty ity

I Y1 Y2 Y3 Y4 (i HEA
CK  —0.04 045 —138 —050 —0.18 6
M-LD  —025 0.07 143 —160 —0.07 5
II-MD1 —0.86  1.27 —0.07 0.83 0.08 4
II-MD2 —1.41 047  0.64 0.77 —0.27 7
MM-sb  —1.13 —1.17 —0.84 —0.67 —1.03 9
IV-LD 1.07 —0.02  1.00 —0.68 052 2
V-MD1 140 1.27 —0.87 —0.10 079 1
V-MD2  0.81 —0.80  0.81 171 049 3
IV-SD 0.42 —1.53 —0.72 0.25 —0.32 8

WY1 Y2, Y3 Y45 BIREE 156 2 58 3 58 4 BS54,
x5 TESHRAFHIEREXRE
Table 5 Correlation coefficients between soil and leaf

nutrient indices

yA i
Er mx owmz mr waR A
EERD Gl
mE 1
wxE —0704 1

ME  —0.204 0134 1

A 07130 —0.779° —0.211 1

BRWE 06917 —0.566 —0.092  0.904" 1

WACE —0405 0513 0.290 —0.188 —0.026 1
T R R p<<0. 055 %% KR p=<<0. 01,

6 MASIEFSSEHRBEAXNTEZERE

Table 6 Significance test of typical correlation analysis

between leaf and soil nutrient contents

P *H%é Wilk's P aFH atA
R HIE  HE
0.878  0.177  17.945 9 156 0.001
2 0125 0.775  4.420 4 130 0.259
30075 0994  0.373 1 66 0.543

ARFFT R YR R BC>0.3, KRR D
Fo MR, 2AHME REGERE R RS 1L,
Y AH 5 R BN IE 17 0.878, p=0.001, ik F # i 35 /K
- (p<<0.01), F B R A 5 1 21 o jl A 5 g 2% M % 5
B Ge it 2% 38 S, Be % 70 43 i ff B¢ 1 HE 5% 43 L, It
F 34y Y, 2 4 AR hE ) AR A R SR 55 06 2R o AR A e R

M EE R, iR 80 L5 1374y Y, 2 4138 45

B AL IS B HE 200 5 A C A R -
L,=—0.413,+0.522/,+0.372/, (1)
Y,=—0.635y,—0.176y,+0.374y, (2)
L,=0.878Y, (3)

J T il Y M R G 2 A 4 SR R AT Y 45 A 4 By
(O RTF1, 35 b 3545 Z [ A O 87.80%

MR R R RLER R R g 43 )k — 0.801
0.852 F1 0.603 5 4~ J& i 25 & A7 RUC B 11 28040 17ty e A
A 20 B —0.942, —0.768 #10.715, M H 54
BER ARXNFEEZmIEE, AR SR ZH 2 IE
MG, ZHEBSAREAME; LRSS EN
FE WS bR, B A A S A R 2 E A,
5 A R R o6 5 A S BRI R 5
FAZRZIEMX, 58 R R 2 0AHC; HHEK
HEM R ARZEOMEC, S8R HRZIEMEL. 1
FRE R AR K HER S A A R E R
2478 1 R DG %) 48 XN R BN /NG00 R Lo Ly e
Vo by, BRI R, BT 3R 55 0 1 AR
S 2 e S PR 6 0% 3R 43 B TR I RRCR | A B R
4 X6 At 35 43 0 TR A, 3 R A 398 5% 43 1 O iR A
XA I A SRR RE IR KR R B R A £ X E
BRI AER .

B4 MAFSSIERSBEBBXRBEN

Structure of correlation coefficients between leaf

Fig. 4

nutrient and soil nutrient

3 it g
31 BATERNTEFRSINFMW

B IR R R B A K R m N AR R
B IR A3 SRS 5 LR IR A O, 2
FEo AR W T2 BRI, 5
PRARUT B N 2 B AT & B WD C R, B2 R R
JE RN A BB K KB BRSO
LM T2 AR R R A BB R BRI K
Gy FIFE ST 0 ELAE RS o M 2 S Bl T /K ek 1 g
RN SRR RV K B RO A R T A
() BB AN Bl , A HLE R Ak A EUIE R i Ak AL R
BT 77 A BT 22 (R i 25 0, TE K TR R B K 2 7 g B A
R JZ T RS, g B i FIVE K B L E L, 2 82
- S A U A B A, B2 HE K s B W
SR B S R B VIR R 2 L
I 1 R, — T PR IV S RE K BN 3543 i
P 5y — 5T, HE R K o AN R Al 4 1 5% R 7R
K, N R K gy s g, N 3l 5E 4r b
R T LATE BE (1 7K 43 W 36 AT i 3% 50 B vh ZE AR R R 1]
B R TFAE O S5 R
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W R & T R AR i S S 7 R A
YEHT, ASBIF 9T e B, A6 T LIV 0142 Fp R B K o = e o
AR MG R IR B R AR SR, 5
TR R e AR AR 0 SRR AL, R IE Y AR E K
LA BT R SR A AR R YT B B, A
77 334 S AP ) AR 2R 0K % 40 19 W s R 1) b SRS ) 3B B
A R N 3R 0 B L LR — T R
RCRE T B FE 4 VB G A 8 ek R 04 K iR B
B, MR R B AR R O — O, R R
XiF 75 43 I - 48 B R Bk T 42 B 2L A H A L, K )
36 5 B0 I R T B, B O B 3R A I, 3R
Wy S5 P W AL i 7K 3 Tl 20 R R G D /A T B L SR T
PANIGRAHI %5 #F 58 & B, 78 70 E K S5 08 T #iH 4G
MR I R 5% 43 Wk B B g (FLEE X4 04 K 43 ik 36 T 3k #)
R 7= B 0T AR RO T) B 4 g 7K A R GG H Y
33 AT EBEXHBN K EEENE

2 i S 114 e S T R R ) A B 4 5 O 4k B O AE
() FEml o IEH A TG (ROS) 5B R4 4 +5
0] B T =9 /B W N 1 DR U Al U B =R A
ARG a2 ME, FEEHEAR R B LAY S
4 R 45, 045 SOD . CAT #1 POD, DL B i o
A . SOD ¥ & B &+ (0, )ik i "L |
(H,O,) , BfiJ5 76 CA'T F1 POD %5 1 1 P[5 1 B 4 B
H, O, , DA £ 47 240 A% 110 e 0, 3 S i 4 A il 25
RE Vi B 1 H 5 o A B i ot 4R A KT 080 405 o A
VI A 5 2R G0 A0S AT AR K A Tt 3 T 3 3 e )
AR AL PR K 43 1 38 FR B R W & ORI AR K 2R AN [
AP AW R G e T 5 B an
POD .CAT {76 v i 3 I T, 1 bifi 2 10 36 2 5 PRI
CAT §if ¥ Je AR5 T+, SOD 3 M 2 Tt Je BRI
NEAE W . BB RE it 5 6 52 B A B i R, SOD i
POD 7% 4 it 25 7K 43 Joik 388 (4 Il 1 74 5 i CA'T 3 %
)52 SR RS TRy R A B r i R, SOD
POD Al CAT My 76 PEY TR ABFSE ok, I
J&E 5 K 4 B AT [R] B 0 - SOD  POD B 36 4 fie K,
ST E RS R T K R, i R T R
JEE TR, 2 Fh £ i 05 PR 3 9, 5 SO S SN
YA M A RO AE ST 45 SR A — B, AW E I, CAT 3%
PETE TITL TV 3 45 7K &b B0 356 4 25 39 K S 1) 0 /0 i
55, CK 1Y CAT 16 M f K, — J5 T ] A PR it X 2
7 R R R I RS, B CAT WG MR 5 55 —
J5 10, 7 RE i T A POD % 1 i s % H o BE A A
TEH F 380,
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ARWFFEFR MR RS SRS Z AR S
R S o 2 1) A AR S R A R
MEHBEREE, HHFR S AN B E 5w MG
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