Hans Journal of Soil Science T1ER}Z%, 2017, 5(4), 44-52 Hans X
Published Online October 2017 in Hans. http://www.hanspub.org/journal/hjss
https://doi.org/10.12677/hjss.2017.54006

Study on Nutrient Status of Soil and Leaves
in “Shatangju” Orchards in Red Earth Region

Liwei Hong!, Mengmeng Liul, Juan Li2, Shixiong He?, Jiezhong Chen?*, Qing Yao!

'College of Horticulture, South China Agricultural University, Guangzhou Guangdong
2Department of Horticulture, Zhongkai University of Agriculture and Engineering, Guangzhou Guangdong
Email: hongliwei07@qqg.com, ‘cjzIxb@scau.edu.cn

Received: Oct. 9", 2017; accepted: Oct. 20", 2017; published: Oct. 27", 2017

Abstract

In order to master the nutritional status of “Shatangju” orchards in Guangdong province, 130
samples of soil and leaves were collected in 2015 and 2016 for test and correlation analysis. The
results showed that the overall soil was acid and 68.7% of soil sample was strongly acidic with
average pH 4.52. The content of soil organic matter was 18.06 g/kg at suitable level. The content of
available Zn and B in the optimum level account for 53.44% and 42.31%, respectively. The availa-
ble N and K were at lower level and the proportions of soil sample below optimum were 76.16%
and 56.15%, respectively. The exchange Ca and Mg were in serious shortage in most soil samples
and the proportions in extreme deficiency status were 52.31% and 93.08%, respectively. The
available P was at higher level with 55.38% of soil sample. The contents of P, K and B in the leaves
were at optimum level with 40.77%, 79.23% and 81.54% leaf sample, respectively. The content of
N element was at lower level, accounting for 83.08% of leaf sample. The proportions of leave Ca,
Mg and Zn in extreme deficiency status were 48.46%, 51.54% and 78.46%. The correlation analy-
sis showed that there was a certain correlation among the leaf mineral elements or between soil
nutrients and the mineral elements of the leaf. In conclusion, the contents of Ca and Mg in “Sha-
tangju” orchards of Guangdong province were largely insufficient, and Zn deficiency was the most
serious in leaf. In practical production, the supplying of soil Ca and Mg and spraying of Zn foliar
fertilizer are applied with paying attention to the results of soil and leaf nutrition diagnosis, to-
gether with adjusting soil pH, to meet the need of “Shatangju” growth.
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Wri s R AN T A . BEAE, FIRTWRAE AR, R IEpH, REFHIE LI R RERA K EE.
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1. 518

Wb BEG(Citrus reticulata cv.Shatangju) (X4 1+ H i), /2 E AAMESIL R 1 dh e —, ) REnE
HedtAh, AEPPRGEEE, WOREREAE T OO R A AR SR 2 —, R AR RGN R .

ERE R G X, ERZREMMIZERE . ) DR EA. B SIS IERZERT, S
B 3R oy e A, AERVE SR A 2, WREAE I B AL . AR EEE, PREAR, M
7, CABRHASA ARG P W T RR Sl A JE 1]

MR BT — 8 IS R0 SR TR IR, S R S 2 i e e, IR MEHERR F AR R R i, (H@
A BN, T MR KRR FE I SO AR A S 72 8 5 [2] [3]o 38 B AR 0 L2 A AR A K R IR SGBRE[4]
NP RGP S T, ECRRL AT, AR AT R ) e R SRR ) TR A ) - B it A
T7 R BARAE o AR X 3R A SR R A ARG A TR, AR £ SR e AT T R
SEfc o M AE ) BB, W R T R ARE R E e KR 24, HARR & L3R K S5EM R E
FICER S EBIEEYr B2 AAEAE R Z M CTE[S] [6]. AMEA SRR K& W EA RE MR hEE
bel, SRAELIERI RS, IRRT ARG X R L3R 0 SR E IR 2 MR, HEm i i
SR F) 3 B S R A it A R AR AR
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2. M55 %

2.1 BEmRE

2015 4EA1 2016 4F 9 A% 10 H, £ ARERHHE Dk BAICRYER R 26 4, LA B KTE
RE A, T7TESA, ZFWMEE 74, HEE. ML ki Mo, B8 14y, H TSRk
WA I IR H IR BEAG R AL 3N A BE i, % 130 473

TR EWRERER R KL N AMB S IE=RAE A, N AL TEE R S,
A SRR 5~30 om (Y38, FERZNBREMR. o S5rPaies), %0U5kIkER 500~800 g
PNAHE, LN TE, P 20 HF 100 H (A 204 57 99 A0 .

MR Ee: AEICEAE K (RIS RS WA (0 P, SRS [ B AR E IR AL RN
T e) R HCEE 3~4 i, 0k 10 Jr PR, arlmlskIn s, Joll EokoKeh £ RIS L T RKE R TE,
PSR AR T I 73 HIAE A5 B B pmic, BT HUAEN 105°CRH 30 708, ZJ5HE] 65 CHEM T,
P A0

22. MmO AE

221 TI|E RFSEM

IR TG ER 1 27 E BR AR AL RSSO 1 3SR IR R GERE T (ASD) [7]. 3% pH ER A H
REyEISE ;s A HUFCR s A A B ER AT S Mk - 200 B R AR s kiR AR R 1L
HRR AT - AHBAPULL (g TR AR IS BRIR 3T - SR TR ks sCH MRS . S Btk BER A I R
A M - SR TR R AR A DPTA W42 - JR TR e B, A5 R0 SR b Ak v 4 -
LRk,

222 MR RTERN

&K HoS0,-Ho0, H 8l BAE BERH HaS0,-H,0, HHER BT L (i #7 & & H H,S0,4-H,0,
JR PRI Y B, A8, BE. AR BRI T kAL - TR PRI Y e R AG [ 2] o
2.3. FERTRIFHE
231 T RFESTERIRE

WORERG J el 3% pH. BT 43 S5 R SE 2100k, VEILSE 1. SRR . smbs IR AGE E G AR K,
HE HIE S A ESHEAK, pH 1 5.5~6.5 N EHEE[8]. HTFHRSNHSHFEHFED]. FHE
ZE[10]1F06E- 61 28 [ 11] STk FP BT bruELE & e, 1L 2.

Table 1. Standards for classification of the pH and organic matter in citrus orchard
= 1. WiBE L% pH ES5BIRSRIRE

pH {H HHLF (g/kg)
T H
bl ax b IR
<4.8 R <5 A
45 4.8~5.4 [izq48 5~10 K&
ﬁ 5.5~6.5 TR % 59 1R 10~15 ff
#E 6.6~8.5 IR 25 590 15~30 &
>8.5 R >30 5
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Table 2. Standards for classification of the soil mineral nutrient in citrus orchard
R 2. WiIBETIBT RFES S RINE

7743 (mglkg) it (15 R [ R
R A <50 50~100 100~200 >200 —
EERL: <5 5~15 15~80 >80 —
T <50 50~100 100~200 >200 —

ATAREES <200 200~400 400~1200 1200~4800 >4800

AR <80 80~120 120~300 300~1460 >1460
B <0.5 0.5~1.0 1.0~5.0 5.0~10.0 >10.0
A RO <0.1 0.1~0.2 0.2~0.5 0.5~8 >8

232 MR RESTEIFE
TR TR RS A E[12]. B R0 FbrdEE A hlE, VERE 3.

2.4. DRIS W9 #h

MR e I3k T VER G P-4 DRIS 12161 DRIS B2 W 4s RASBEEY) M HY)ERS
BPURE R AL (AN [RITHIA Fir 22 500, e % 350 SIS e HE DA (18 TR R0 [14]

2.5. ¥iEatr
RIS IR B Microsoft Excel 1 SPSS 22.0 #3347 AL BR 44T o
3. BRE5 4R

3.1. i pH EMEIRSE

TEERA SRR, TR R IR A WAL, pH EIENR N, JEEITE 3.45~6.27 Z[A], F
VI8 4.52, W SAC T-HIGA K 1 S @ FR855 (pH {H 5.5~6.5), Jrh amma v Anma ik 38 43 ) 5 SORERT) 68.46%
F123.85%, SRERM: LI N LK, o@D R AR 3 G SR R 7.7%, S RN . RIAZ AT
B E A A, N R R, A A A . BRI RR P AR Y A, A
52 pH ik B &V

T WA S el -3 MR & B4, YU 2.21~80.22 g/kg 2 1A, “F-HIE 18.06 g/kg, 4t T H HLIFHE B
(15~30 g/kg)A . ERFERHPAENR S EL TER S5FEE (30 g/kg) /K1 34 5 4 31 o5 L 46.92%F1
10.00%, FHAE N LIEALTA PR & BIE GBS, 5 43.08% K A HUTK T 15 g/kg,
TERBEAEEWHEGEK, HA 3.08%FEMANR S EILT 5 gkg &b THRAGKT, AHLRZ 557
I BRI, EERAN A NUIE T LASGE .

32. MW RFHSE

TR RAKN RIS, B BRI T R0 I 3R B R e B D R A b b E TR )
Ve & B NINTNPAR 2 TR SE T Vs = 4V W& S W ata SE k402 IS & (F N wez £ 782 i o
FA e REEMI, (R RE TR SO T, AR A R A 1 B R TR

Tob WA SR el g A 5 A e 4 PR, R RS GBI 12.54~226.56 mg/kg, “FH5ME 77.52 mg/kg,
BT 3E A B A R 5 B 76.16%, L 33.08% 1 LR BT EER ZRAS, A TR, T AN R AU
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Table 3. Standards for classification of leaf nutrient in citrus orchard
5 3. HEBM AT RT RS RINE

WhitR TS K& R [ pUR:s
N (%) <2.20 2.20~2.50 2.50~3.50 >3.50 —
P (%) <0.08 0.08~0.12 0.12~0.18 0.18~0.30 >0.30
K (%) <0.42 0.42~1.00 1.00~2.00 >2.00 —
Ca (%) <1.50 1.50~2.50 2.50~5.50 >5.50 —
Mg (%) <0.20 0.20~0.30 0.30~0.70 0.70~1.00 >1.00
Zn (mg/kg) <16 16~20 20~100 100~200 >200
B (mg/kg) <15 15~30 30~100 100~250 >250

Table 4. The content of soil mineral nutrient in “Shatangju” orchard in Guangdong province

T4 IAREWRBREDRT RFORE

s ﬁ(n%/fg (ﬁéﬁ(ﬁé) LR L ET ﬁ%&ﬁﬁﬁtbﬁo—m) |
MRk & EE i FURSs
AR AR 12.54~226.56 77.52 33.08 43.08 2231 1.54 —
B R 0.64~592.00 129.32 12.31 6.92 25.38 55.38 —
TR 30.65~468.11 117.24 15.38 40.77 3231 11.54 —
ACHRIEES 14.18~3526.83 416.68 52.31 27.69 10.78 9.23 —
AR 3.41~268.60 38.72 93.08 3.08 3.85 — —
ARk 0.18~9.87 2.07 9.23 28.46 53.85 8.46 —
A ROl 0.01~0.95 0.24 26.15 21.54 4231 10.00 —

A RS AT 0.64~592.00 mg/kg 2 1], “FI4{E 129.32 mg/kg, G145 2t i 5 # (15~80 mg/kg) H AT
55.38% 1) Rt & Bl s AN S BOP A N 117.24 mglkg, & &AL S EE 32.31%, 54 56.15%f R
TRMTERKT: AT E, W@EMNESRIC, =& SEZRER, WHSFEHESMAY.
RERH P FH B FH 24T il 33 2[RI 352 40T, R W SRl 1 A = AR

NS 450, A A R A i P B A T i Rl ) R 43 3 B 10.78% 1 3.85%, IR TG E KPR
Ff &7 6435024 80.00%F1 96.16%, H. 2 Hkh Tk, 3R IE B HEARE AL K 1 TR s 5 b, Wi =
LR, o AnvalEs, BT REZ, SRR .

A R NG RO B2 B L 43 71 R 0.18~9.87 mg/kg AT 0.01~0.95 mg/kg, 5 2 4 & °F-241{E 2.07 mg/kg
F10.24 mg/kg ¥4k TIE BV, A RCEEATA SO AL Tl B Va3 00 o b 53.85% 1 42.31%

DA b Wb b R el 3 e R A A TG 37 4 b Tl K

33. MREBHRT RIESE

R E IR S B AR KORES, 2R FUTR EERRIAEN S S TS ER T, Jbs
PRI AT SR A A R, EGRZER A SR M E ARG, MR ZRSNA ST
®, BRMEES TP OETE.

Wb pERE F BOTR R A R A0 5 PR MR B S EVUE E 16.22~30.48 glkg, - I4H 22.45 g/kg,
BT REWE, &E09F 83.08%MF MK TIEE/KT, HA 43.08%4b T W E KT BEAIEH & &1
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Table 5. The content of leaf mineral elements in “Shatangju” orchard in Guangdong province
=5 TRAVEBREMET RTIESE

- RE B ST 5 3 FEHCET 4 06) DRIS
o #r R T — — o ryemliii
LiEN K& EE = &
N (g/kg) 16.22~30.48 22.45 43.08 40.00 16.92 — — 0.003
P (g/kg) 0.808~2.870 1.26 — 53.08 40.77 6.15 — 4.47
K (g/kg) 3.57~22.96 13.69 — 18.46 79.23 231 — 7.33
Ca (g/kg) 6.21~36.51 15.80 48.46 48.46 3.08 — — ~14.93
Mg (g/kg) 0.791~3.379 2.00 51.54 36.15 12.31 — — ~11.42
Zn (mg/kg) 5.12~36.63 13.74 78.46 231 19.23 — — ~21.40
B (mg/kg) 25.44~143.75 62.61 — 5.38 81.54 13.08 — 35.95

55 1.26 g/kg F1 13.69 g/kg, AT ERIEH, BRI TR TE &0 E A /) 5 E 40.77%F1
79.23%, HMEHTHFEATHEKT, 54 53.08% MR & B AL TAREK . BLESSRE A%
TCR G EREAMIC, X5 RIEREAAA S BRI, FEEGEAREIE, BEEIMAY, FELL
TEEBSKEAKT, M TERAEN M EERARIER, ANFHERR.

B 5 AT, ROREAE A 5 RN EE I VA 23 7 N 6.21~36.51 g/kg Al 0.791~3.379 g/kg, KT i& &l
BB (R H A 20 591 5 EE 96.92% 411 87.69%, Frh %45 48.469% A1 51.54% HFEAL T- MK, Ab T3 & 5
HFEA 5 B 3.08%F1 12.31%. DA A SE Ry 1) R R0 WEAE R it R S5 Ao sk = (s rt, H
BN S, PSRRI E, SR MAE, R R TS S AR B TP A S R
JEAE I 2. R R AE 5.12~36.63 mg/kg, ~F¥{H 13.74 mg/kg, 1 80.77%HH AL & EoK-F, H
[ 78.46% 1 FEAL TR BRG], Rk & BT E R Z . S RTE 25.44~143.75 mg/kg 2 [A], “FIME
62.61 mg/kg, AbTiE s A A 5 B 81.54%.

PA Wb AR I T BT R A A TS T B AL T KT

DRIS 2 ik i WERE 2 1 S B YD E TRt F SR U [14]. 36 5 R Bon g, B, SRFI)
DRIS fE8 K T%, 5. BEAIEE DRIS fREU/NTF, 1ok ZFE R R RINFHEFRVEE > 85 > B, Wi fy
WA B SR cR S EMAN L, AHEMAR.

3.4. TEZIEMEXM S

AR R el 3R 2 SRR Ao BT R S R A AR R BN 6 . SRR R 13 pH HYS
MR, B EEEE DMK, WIS pH EA A TR BB, S RAHLR S
MR PSR R E UG, RYIFEE KA USSR D IR SO ES (IR B A A AT
ERERFEOAMI. TIRPH W BN R RO LB 2B IR, KR R
TR 1) 2 FERENEAE — 3 KT B SR it P mpot AT BT AR IS e, IR AZ RS S TR
IR AR RS, Ul S A ) e i B RS B L . A A B S A
TR EEMEFIEMR, SHETRERFIEMKE. ARIEESH A, BoR a8 EREE AR,
LR R U R

PLETERZ MR AR HIRA R 5 R FUE TR ZRIR AR %, AR AR08 5
- rR ORI TC SR AT AE L IR BRI AR, AnAS S A i B . S ANB T RO, BRI A e k4
ANAZ AL B (AR P TR A5 DUAREL,  (HIH R i A T SR Z AT A ST 20 5 3 b & B A IR
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Table 6. Correlation analysis between the contents of soil nutrient and leaf mineral elements for “Shatangju” orchard in
Guangdong province
6. WIERBREIRA N EHAT TR 2ENEXREY

R R TR
T HEFRy
N P K Ca Mg Zn B
pH {i 0.351" 0.017 0.235 0.121 0.387" 0.303 0.135
AP -0.420" -0.032 0.144 -0.391" -0.138 0.102 -0.174
B4R -0.124 0.027 0.27 -0.422" 0.002 -0.075 -0.361"
A Rk 0.029 0.408" 0.089 -0.001 0.234 0.048 -0.288
R 0.115 0.154 0.365" 0.154 0.215 -0.235 -0.231
ATAREES 0.099 0.486" 0.263 0.219 0.165 -0.019 —0.144
AR -0.147 0.12 0.191 -0.031 0.102 -0.112 -0.164
ARk 0.134 0.079 0.543" -0.228 0.362" 0.122 0
A 3 -0.563™ -0.472™ -0.152 -0.370" -0.296 -0.109 -0.262

T _EARTRT A I RTE 0.05 A1 0.01 KRR K, FRE.

(7 R T B 2R o 1K 5 T SR [LOY A VI G 4B ) Mty 38 5 75 5 e e 40 445 AR — 2.
P T NESHERE I ARG R A R A AR R A R S R R AR R . SR R

EHIEM%. BHA. BEREEMEETEME, SHMEREE L. TAMSEEEETME. 3

BATTELZIANRRBNER, TR R LI5S 708, X 5 X154 152 5 £ R AT

W TR A A5 45 AR AL

4. g

TR R TR EER R —, Bt S BRI T IS AT e . R IR A
JIFIR16]0 RIS AL 2 B A BT 5 75 I 2, SR B B B BB s [17]. A
I PP DA ST R (R, SRR R R, TG — o R AR IR pH, T 4
T 0 SR 7 T LA P R PO o 5 T80 2t S S R0 PR A0 R /K 0 B Mt 2 p - R M,
PR LA 35 (18] o 5 WL A 02K B 5 5 43010 SRR, 2 (L R (8 348 4 408 0 2 S - 355 4y A
i ELXT IR0 (R ALAR IR . JEHARETE . T LI R T A . NSRS R R IO A B
FUIR[19] [20]. ARIE b A HUR A R, KRB b R R R, (R LR AR, DA
TR K.

A RIS R, R AR S S S RS RO R, A et R R e
GRMEAL, WA SR & B AT T S A TSR it o R
BRI A R S AR IE R AN, BB T A AR, B A T8 e sl K,
45 . BEREEIIARRE B, DRIS 121745 St ot o S B AN (K T U A . 4RI

PR A R ch A S IE S, )Y ehont LA TE AL TR BOK T, FELEE, TR R MR sk He
TS B - b 345 S AT A EIRE I, A T B R g b AR AR T PSR TR (6 7 R AR
SR Mk B 2K (0 705 A T DORAS M T 8 IR, 4 MR[201 76 3 A1 (0 X 0 E W
2 A R AR R R B s FoR 0 ) FE SR o PTG S L O TS - G oy
[22], TSI 22 7E AR R4 B 0.2%~0.30%Bi ke, 10 KWE 1 Wk, HELEWEHE 2~3 K, MM —Hk
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Table 7. Correlation analysis among the contents of leaf mineral elements in “Shatangju” orchard
F 7. WIERBREEARIT A ST RT RS EENEXRY

T N P K Ca Mg Zn
P 0.497"
K 0.339 0.32
Ca 0.346 0.395 -0.333
Mg 0.684™ 0.429" -0.465" 0.156
Zn 0.192 0.232 0.186 0.203 0.02
B 0.314 0.255 0.091 0.318 0.396 0.122

PRIt EREE 50~100 g, (EM FHIRIANE, (A5 30 /1 FEEOK B 5 RARIE ot 3, it 2t st
gl R 4k [23]

T0 WA SR T - 39 55088 7 5 SR SR D WA SR [ s M A . BETEEAN R, AV RE S I SRAT A
DA, [RDRE R A 40 6 A o SRR o s o PR A ik #  BE BER VR [24] [25] . HE (R m] st Jid FH A K
150 kg/F e 35 LR, I[P 03064 FR A BLRA IR — S8 #h 78 RN £ & &[26], Verreynne A1 Phiri [27]
TE B A (AR 58 S s 220 0 W60 (AT 767 0 25 B0 R ) Adk L P S SR S R A A B0k PR R I AR Tam
L [28) NTEAE U RE: L AT 543 2 T AL 25 5, IR BF ade 2 LSS 25t FH RE B 3R TH SR I I T . BE R 4R 6
HEYRDe AR, SEENNE 2 SBOCEIEHRBEREIC, ke, smfugm. g scikgem s
A, BEHEPHAG T R BRI, AT 52 0 0 BREAT P P B AT T o XA [ A BREEIRAL, TR A it
I T P e B R A S AT G, I AT P EA B 30~40 Ko/ BB IR EE 25~50 kgl . AT
1% hH R B AR FR B AT I T 7t [29] -

H A 350 B 77 I N R 8 B [30] . PR DA B4 AT 8L, BREAh, M TR BIR R c R
TR T RIE PO N e R TSRS, et i 04, B S R s e A L BRI R
AR A O S B RIS KT, S A R v T B AL TS B K R KT
X AT R R AR TE Mt 38 ) b 3RE iR o (I R, BB IR U R AR S . B AR CR T LAAE KR
g, FEH AR RERD[31]. BT S E TR G T R 3 R AL SR, )
A AT BE A T AR A I B IS R S Ah, R AR TR B ROREA AR 2R A LA R AN B TR I
RE IR R BERG I B IR & . BT, AR R REETE — @ FR A bR LIRS sk, (H2
AR HE I F7 (078 FR R F Tt A S A7 E AR BB o X G [ [30] 45 N AEAEAL /K BLE (T 78 75 H - B RE
O3 IR IR )RR, AR A 2 A 07 5 R 4 Wt P AR 36 A A 11 75 2

K [32]55 NI FE S, LA n R A A bR 2 LI A, 2RI . R R AR
fE R, RENAFTGRERYEWEEEA . E 7RSS, RORH LR R E IR WiH g
G, AT G A B AT .

E&WmE

X B S8 k% 2k 4 T H (31372008) ; | 7k 4 B} 4% 1 %1 (2014A020209081 . 2014A020208085 -
2015A020209110); J~ AR KT (2016LM3174) T H 5 |~ R4 = 55 =R AL F5 & F BUM K 75 11 R L B
(Yq2013095) % Bly, /it
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