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Effects of red soil moisture on leaves growth and

nutrient accumulation of Citrus unshiu

WANG Min-hua', ZHOU Jing?, CUI Jian®

(1. Agro-Tech Extension Center of Huangshan County, Huangshan 242700, Anhui, China; 2. Red Soil Ecological
Experiment Station, Chinese Academy of Sciences, Yingtan 335211, Jiangxi, China)

Abstract: Red soil moisture makes an important role in the production of crop and fruit as one of the most
limiting factors in the red soil region of China. Citrus is the main fruit in the region. The objective of this
study was to explore the effects of red soil relative water content (RSWC) on leaves growth and nutrient
accumulation of citrus in spring, further, to provide the theoretical foundation for economic irrigation of
citrus production in red soil region of China. Mature satsuma mandarin trees (Citrus unshiu ‘ Miyagawa
Wase’ ) were selected as experimental materials and Frequency Domain Reflectometry (FDR) was used to
monitor red soil moisture. And there were five red soil moisture treatments, which red soil water content
accounted on 30% , 45% , 60% , 75% and 90% of the maximum for water content in red soil field. The
results showed that the leaf growth factors including the leaves area, the leaves perimeter and the leaves
width all reached the maximum values, which were 12.25 c¢m?, 13.84 cm and 3.19 em, respectively,
When RSWC was 75%.As for nutrition accumulation, soil moisture was advantageous to N accumulation
when soil water stress was the right amount. P was positively and significantly (R*> = 0.944 3, P <<0.05)
correlated with RSWC  while no differences for K in leaves was found. When RSWC was below 30% ,
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accumulations of calcium (Ca), magnesium (Mg), and iron (Fe) were negatively affected. In addition,
there were no differences for N in between leaves and roots; however, P and K in leaves were less than in
roots. Overall balance of leaves growth and nutrient accumulation, it was more beneficial for leaves growth

when RSWC was about 75%. [Ch, 3 tab. 14 ref.]
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1.1 ik Hr

B 2 A A] Poncirus trifoliata S IR AN Citrus unshiv  ‘Miyagawa Wase® Ak i o

HOR E R 2 B+ A B L, HEAE L E T M A HLE 11.05 g-keg™, 2% 0.54 g-kg™,
Bl A 52.60 mg kg™, HRHE 44.83 mg kg, HALA 283.52 mg kg,
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Table 1  Effects of red soil moisture on modality of citrus leaves

- HERIRS 5 KR % 18 R em? i i fem I /em 58 /em BB T
30 8.49 = 1.41 Cc 11.4 = 1.17 Bb 4.15 + 0.60 Bb 2.65 + 0.28 Cb 0.81 + 0.04 Aa
45 8.93 + 1.85 Che 11.60 + 1.36 Bb 421 = 0.62 Bb 2.73 £ 0.28 BCb 0.82 = 0.05 Aab
60 10.19 + 2.22 BCb 12.13 = 1.77 Bb 4.32 =+ 0.92 ABb 298 + 0.25 ABa 0.86 + 0.06 Aa
75 12.25 + 2.61 Aa 13.84 £ 1.43 Aa 4.92 £ 0.33 Aa 3.19 £ 0.39 Aa 0.86 + 0.04 Aa
90 12.07 + 1.37 Aba 13.61 + 091 Aa 4.93 £ 0.45 Aa 3.16 £ 0.25 Aa 0.86 + 0.03 Aa
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WA PR R T A K SRR | B AR, DATE N —E K A B SR Y
R BB = AR AR VR 5 0 A Bl i R Bl 0 SRR S AR K i A G (R? = 0.944 37,
P=0.013), &M &K RO 225 B, (FERARE 1 BE AR &K 45% 408 1 X
e RS 5AEMMAIME R, A SRR R E AR -8, B ELMEM I (R? = 095297,
P =0.009), i H 4% A0 &K A B R JC B 25 25 5. URPAAE R EEAG SR B AN, AN R MG
W v 4 6 2 R T A T, X A A i 4 A 3 R R K
222 RS EMIMAGT RS 4 REROYR RRILHEKS ST, SIEMRAE T F
HRUE N 26.044 ~ 33.659 g-kg!, THEAXT S KR 45% A0 PE LSRRI S KR 30% A0 B AR (R
3), ZEROM RN, M A KRN 00% 4 F] 45%K}, 45 BEUE AN BN, HEEE 30%0
HEPRE W ERK, H AR &K S 30%4a P, 45 i B S H 4% A B R Y 25 1
Ui B AL AT AT 77 18 7K 20 DB 4% (- HERI 5 7K i 90% ) B8 i 5 i (- S AH X 3 /K 8:45% ) I, i
W R B4 R A BN {ER 2 K T T B, S S TS T A A R LR, X ]
Ae S5 T R a e, A ER KA S8
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Table 2 Effects of soil moisture on the content of N, P and K in leaves and roots of Citrus

- 2%/ (gkg™) LW/ (g-kg™) 2H/(g-kg™)
K % . . .
itE s W& A W& A

30 17.92 = 0.69 b 1374+ 0.13 ¢ 1.56 = 0.18 a 0.17 +0.12 d 2047 £ 1.33 a 098 + 1.10 a
45 20.45 + 1.44 ab 14.48 + 0.55 ¢ 1.43 £ 0.05 ab 0.16 = 0.08 e 2138+ 171 a 0.99 + 1.68 a
60 20.34 + 1.49 ab 18.59 £ 0.61 a 1.35 + 0.11 ab 0.20 £ 0.10 ¢ 22.13 + 1.65 a 1.00 = 1.71 a
75 2225+ 181 a 17.14 £+ 0.23 b 1.26 £+ 0.23 b 023 +021b 24.63 +2.10 a 1.03 £2.01 a
90 21.18 + 1.60 ab 13.76 £ 0.31 ¢ 1.34 £ 0.11 ab 0.26 £ 0.12 a 2377 + 157 a 1.03 £ 1.63 a

YL R R B TR RS 22 5 LLBOKF . H /NG o8 5% % KF,

KR 45%, 60% , T5%H 90% ) 18] 25 57 W3, Wi Al 4 A~ Ab PR A 0 25 5 1 X 3 W] b K 73 7 EE 5 ik
BF, A 6B Y R AR A2 B 0

TE 5 ANLLHK TR BN, o B Xk RATE N 0.144 ~ 0.169 g-kg™, Horp £+ HEA X5 K B 60%4k
PR Ry, AR B K A 30% b B ER A . 24 A X K A o 60% ETEE] 90%, i X Bk i 2R Bk
% 24 AT & K& i 60% T K3
300%, I F Xk ik BB A L UG x3 AELTEASLENHBHERETENZM
u)g éligﬂ(ﬁ*ﬂ\j 60% HTJ_ ’ %iﬁ ﬂ:ﬂﬂ% []‘I“ Table 3  Effects of soil water content on main nutrition elements of citrus leaves
H*R%%ﬁ% é]:%lkﬁﬁ%ﬁ%ﬂﬂ( FHEARRT &K 5% 25/ (g kg™) 2/ (g-kg™) R/ (g kg™)

SIS BOIR B L B R Xk 22 30 26044 + 0.648 d 22720088 b 0.144 + 0.006 d
B R, ERNEN, + 45 33.659 + 0388 a 24390088 a  0.159 + 0.005 b
FF 8 K& 30% ., 45% Fl 60%3% 3 4 60 32389+ 1540 b 2411 £0042a  0.169 + 0,005 a
+ K oy ab R 430 5 75% F1 90% X 2 75 32768 + 1.036 ab 2.406 = 0.076 a  0.153 = 0.002 ¢
AL FETR], A A R R R 2 90 31172+ 1.077 ¢ 241301302  0.152 + 0.001 ¢
B LR &K 75% 1 1 AR LI . 4 o IR — ) 5 B g X 4 2 5 W BOK P P /NG 5 5% % K F

% 5 7K it 9094t T 7 2 57 AN i
3 kg4 ®

KA R A B R R E B IR, SO BRI 2 S, i R IE AP  A  E SR
/NSO O T DS & e (Y R P S S NP o N 1 IR o /i 7 s 4 o 5 R L e &=
b B FLAE K 5 32 AR TR F- 1 s 100 AR Z AR A2 T R a0 B, S5 SRR e R 2 i i A R 2T
ARG R, HLLEARRT S KGN T5% 20 A7 0, Sd ARG R i 2B, T Bl 2 SR X 5 K Y 3
INE L AR A A2 B R A R

- HEIK 43 X T % 6 R I 4 B S W AR R AR R DA AR AR 25 T R B T AF OB 5 S AR
Malus pumila W R BB, HIEETEIGIN T80 Bk 85 BRI TR AL, MiXTEE TR A K,
X1 [ BE 45 SUIF Y HE T B0 XS R BL Ribes burejense WA FROCE LA L5 R L, HET 20 T
PR e B PRARR BT AL, (HBE . BT ERE A BOIE N, B E&RFEYIR R, LET
00T ¥ Myrica rubra WA B, BEOCR TR EL, EHIINES | BOTE TR, ARER
B, fE— HEEK B EN, K g 0 T ORIRGAR R A, B SRR, I ahxe w R
R XA B R TR A X S K AR 60% 4 BRI A e KAE, AR RS O X E K R
FHIE(R* = 0.944 3", P =0.013), ANFELFEKD T, ARG 20 ZRRMER, LL5K & mBE
SR ATAX T HORBLT , B M XRE B R R TR Aok E TN, MR R R
225 B W E I
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