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Status of soil fertility in citrus orchards of Chongqing Sanxia Reservoir Area
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Abstract: Knowing soil nutrient fertility status is a basis to formulate a suitable fertilization strategy. Top soil (0 —

30 cm)samples collected from 459 citrus orchards in Chongging Sanxia Reservoir Area were tested and classified in

present study. The results showed that the soil pH of 78. 7% orchards was suitable for citrus growth, soil organic

matter of 60. 3% orchards were low, and the deficiency rate of available macro-nutrients N and P was 72. 4% and

41.7% , respectively, while soil available K were high in some orchards. The deficiency rate of available B, Zn,
Fe and Mn was 86.3% , 37.9% , 27. 0% and 20. 3% , respectively. The results also indicated that amounts of cit-
rus soils which have excessive available Fe, Mn and Cu accounted for 52. 5% , 36.4% and 26.4% of total citrus

orchards. Therefore, it was suggested that more B, Zn, lime or other alkaline fertilizer and less Cu fungicide should

be used in the tested citrus orchards.
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1.1 tHRE

e =k R KRG A AR 5 A BT
ZW B N X B R T AT T B 459
R RN A DT IRAE S 7E 2007 49 = 11 AM
A R, R T REAL 2 50735, B AL B 2 3 R 4R
459 MHHEE 0—30 em 1A%, Kl ARG H—1
Fedh, VYR ke HARBLIMHT I IR
A A B PR 2 L 5 A o 1 1] ORI g fg s e - e
YEREEXIRE . BAREE AT, BHE £ f0E 0. 25
mm 5 55 P o FE 2R 4 AR 459 - RIRS EEARE 109
Ao AR RIS HoAE TR s 1

1.2 WEHZX
THEAVRCRASMAERREERE; £
HAE AR 1 mol/L NaOH TRf#Y Hk; HIFHR
MBER H 0.5 mol/T. NaHCO, & _—4HBHL L &
s BIEASBIRM 1 mol/L NH,OAc 22— k44
HEE; LA RS R 1 mol/L NH,0Ac &
Weiks; A RB R B R h-HOAc 12 #2—BaS0, t
W B VBRA 0. 1 mol/L HCL 242 —J5
FRBA R E Y HIEA MR KRR —
FEFE W EY; L% pH B pH BB, +
JKEE 1:25
1.3 HEELIEERFES ERER
WYRE G H A Obreza %" WA HARMELE B
il 8 AR A ] LA ILE S BEFRTRER
IS PR Hh BNUR S B Sy: &
<5 g/kg ARAR; 5~ 10 g/kg Hfik; 10~15 g/kg
Ttk 15—30 g/kg IEHE; >30 g/kg HFEH,
pH [H3FATHE R : pH < 4.8 FRER, A& B AAE
A4 ; pHFE4. 8—~5.4 B R HEYEE N E H FH
WAEK; pH #£ 5.5~ 6.5 Bf 2 i@ H; pH &
6.6—~8. 5K R E , EH FMEAK; pH>
8.5 Mm, AEETMEERK . HEARFES 7
KAAERFE 1,
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Table 1 Standards for classification of the soil nutrient status of citrus orchard

ARIRI (mg/kg) S Bz R [ PuR=§
Avail. nutrient Extreme deficiency Deficiency Optimum range High range Excess range

WoSE A, Avail. N <50 50—~100 100—~200 >200
BB Avail. P <5 5—~15 15—~80 >80
BERLE Avail. K <50 50~100 100~-200 >200
ERER Avail. Fe <5 5~10 10~20 20~50 >50
B34 Avail. Cu <0.3 0.3—0.5 0.5—~—1.0 1.0—~2.0 >2.0
H 54 Avail. Zn <0.5 0.5—~1.0 1.0~5.0 5.0—~10.0 >10.0
B Avail. B <0.25 0.25~0.50 0.50~1. 00 1.00~2. 00 >2.00
£ Avail. Mn <2 2~5 5~20 20~50 >50

ARYG PR AR , 05 8 22 A A el L 38 7y 97 0 Sk
RECIATIHIEAGE Tt , B TR B ()
M bE R (RS IR0 R AF BT B 4 L, B
AR FER G BAEA B E 20 R A R Bl
A b L3R R BR B

BrA BRI SPSS B #HIT S 0T

2 FRS50

2.1 MHEETRENRFERRIR

SIHTAER (3R 2 Mk 3) R, JE XA AR Fel + 4%
AR ZEMMR, FIFEN 4.8 gkg, I A
23. 1% f L IRAHUR & Bl 15 o/kg, Horpiiad
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30 g/kg #15 5.2%; G (10~ 15 wke) #9 5
60.3% ATHURIE T 10 g/kg 1915 16. 6% , FHUR
F 5 o/kelSRE+I0G 2. 2% . HAAURE 15

g/kg B EIE, 250 40. 6% (TTHN 32. 5% KA
31.1% BH K 10.6% JiM N 5.0% ,

R2 HEELEAVNEMAETERAERSERI(n=459)

Table 2 Organic matter and available macroelement contents in citrus orchards

T Ttom AHHLUR (g/kg) PR Avail. N AR Avail. P HHH Avail. K
Organic matter (mg/kg)
£ & Content 2.8~72.3 21.2——401.2 0.5—~271.0 30—~630
S/ Mean 14.8 17.1 136.2
ARAEBCV(%) 46.77 57.5 30.4 63.3

®3 HEEIEAVRERERAMSNES L

Table 3 Percentage for classification of soil organic matter status in citrus orchards

g R ELTT AR AR R Percentage for classification of organic matter( % )
Location of citrus orchard ~ Sample No. A Extreme low {i% Deficiency {RAE Low 5& B Optimum F & High
ZTF Fengjie 128 0.8 4.7 53.9 30.5 10.1
VLI Jiangjin 83 0.0 9.6 57.8 28.9 3.6
1M Wanzhou 80 10.0 21.2 63.8 5.0 0.0
B H Zhongxian 123 0.8 26.8 61.8 5.7 4.9
7k JI| Hechuan 45 0.0 8.9 60.0 28.9 2.2
4t Total 459 2.2 14. 4 60.3 17.9 5.2
2.2 TEAREFATERR BEERZDAH K,

FEFRMEE L EARERRILRT RS
TEMIPEE R, R4 F D, BERTMAERE - IE®K
ARG BRI, 7 21. 2—401. 2 mg/kgZ 8], -
101 82.5 mg/kg, AR REGKRRN 57. 5% , FEZH
RIS R i AL S5 5 e o DA AR 2R IR 43 A A
BE,H24.8% W HIEWMA S ETE S EMEM
HIEE, f 4% AW T IERBEAS EMS . X
17 b LS A AR B A 2 4 5 71, 4% , B A
R B2 TN (83. 8% ) FiZETT (86.0% ) , Hk
R R (67.4%), K N (64.4%) Fi i1 B
(53.0% ) , By LA, 7 SR A™ B 11 R4 W i = AEN
1 = i AR

A% e+ R B & BB R 17. 6 mg/kg,
WARREZERMMEHI R, FAMEE - EE
BEBMRFETEER RN ER, 065 41. 7% BIME
Fel -+ 48 R AL Bl b T AR B A B = g, Hoh e
67.5% , k5 53.4% ; i RMERR, T EHEH
68.3% ,Z= i ikF] 67.8% , T MEH 60.0% (F£ 4),
F X EZ XA B 22 5, W) R 5 & dth 2 A SR i

TIEEYH S BV HE N 136.2 mg/kg, & &
£ 30— 630 mg/kg ZJH], HASMEI K, AR RECH
63.3% (£ 2) ., Y7 28. 3% [MAHE K LB
FARSBRFAGZ G, J7 PRI SRR B, 43 51038 2
42.4% F1 46. 7% ; TLHN 32.5% , 225K 24.9% ,
BEH14.6% , {HZEXMFR L BAEHR
HRIPLG, A 26. 1% G E R & ETR . E B8
BT HER S, NR L RRE 42.3% ; FHM
TLERAY 5K 28. 9% F1 25. 3% , 7 M FiAN B 5 LI
BN,

2.3 TEMEBTERR

= I TR PR A XM AR A SO B
FESMHEETRSEFHRERLBWNES,

AR FEE RN 0. 25 mg/kg, H , Z35H0
ANEE, HRETMN B R, MEBEREK. 4F
86. 3% MG IRl 1 3 A S A 2, Hod DL EL AT
BN ,95. 1% F195. 2% M4 Il 3878 20 A
ez, KR BT M, A K 82.6%, & A
79.7% , %) 71. 1%
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Table 4 Percentage for classification of soil N, P and K status in citrus orchards
Fror Ho R (FEA%) ik ®= bihss [+
Nutrient Location( sample No. ) Extreme deficiency Deficiency Optimum High
WEA, 14 Arerage(459) 12. 4 59.0 24. 8 3.7
Avail. N YT Jiangjin(83) 6.0 47.0 39.7 7.2
M Wanzhou (80) 15.0 68. 8 13.8 2.5
L E Zhongxian(123) 14.6 52.8 28.4 4.1
7k JIl Yongchuan(45) 2.2 62.2 26.7 8.9
Z=97 Fengjie(128) 10.2 75.8 13.3 0.8
AL SE-14 Arerage(459) 11.8 29.9 53.5 5.0
Avail. P YL Jiangjin(83) 24.1 43.4 31.3 1.2
73 M Wanzhou(80) 5.0 35.0 56.2 3.8
BB Zhongxian(123) 5.7 26.0 62.6 5.7
7k J1] Yongchuan(45) 26.7 26.7 46.6 0
Z=7 Fengjie(128) 9.4 22.8 59.1 8.7
FEAL S SE-14 Arerage(459) 4.6 23.7 45.5 26.1
Avail. K YL Jiangjin(83) 7.2 25.3 42.2 25.3
73 M Wanzhou(80) 6.2 36.2 47.5 10.0
L E Zhongxian(123) 0.8 13.8 43,1 42,3
7k JIl Yongchuan(45) 6.7 40.0 48.9 4.4
Z=97 Fengjie(128) 2.3 22.6 46.1 28.9

AREE: FHEER 131 mg/kg, A4 K A48
SR, AR5 RBCH 96. 60% , A HUERBLZ (WA
1737.9% . ik JIEREEE VLY EIES 354
mg/ kg, iE EAEE L F) 88.9% ; B AL, AR
SRAUHN 0. 92 mg/kg, B2 AMFE 2 &5 55.3%

AR PHEEN 34.50 my/kg, HRRH,
AR5 BN 96.60% , 47 36. 4% MAGIE A gkt
B,27% AR R . Hor i TLEE . JT N Rk
SRR, S EMEE S5 77.3% .73.5% |
66. 0% ; 215 & & F-¥H 10. 9 mg/kg, FRIEH,

ARG TEEEN 20.83 my/keg, R,
AR BRI N 94.22% , A4 A 36.4% 53 & ,20.3% f
Zo HA LB R,k 42. 13 mg/kg, i& & K 1F
b & 4. 5% ; =G REES, TR 8. 38 mg/kg,ib
RIAHERE S 32.8%

FRG : FRE RN 125 mg/kg, AR
MeE /N, B A& B FE ORI A B 52 S
8.1% ; iEHE 5 26.8% , BEATEIL65.2%

BE e, =k B PR PR X A A Il 2 [R) 2 BE 3
A SO B B I Z MBS 7
b KGR FAAE — R LU B A AR R, R DX [
B2 A R B BB B 2 B 86.3%
27.0% \20.3% , W] =W K X M4 I 79 & oo

RFEDRZ N5, Fk, 28R I e A i it 72
T IR E TR R UG AL, A HACHE . HHE
H IR A S, JUR EE AR, BEE T RO
2.4 FEpH RARESERFSHEXRER

TR PR X AR R 48 pH JAEE R (K 6)
FH, RH /M A% I+ 3% pH (HIE E M4 K, pH
fH 4.8—~8.5 1,5 78. 7% ,pH <4. 8 FIMRMRME+48 5
20.0% ,ANEEFPFEAE . (H2 H F R XM 5
MR LT3 ™ E , pH F3535 6. 05, pH < 6.5 i+
#60.3% 5 THEE,

MR HTRY], 1.3 pH 5 L IF SR H A
KEFRWE, 13 pH 5+ EEHEMEAAEWR D
FHIEAR(r=0.543""H10.632" ") , 5 - HR4E
AREFMR(r=-0.486" ), 1IEAIRE L%
ARSI EHER(r =0.612"") , 5 L R4
AABEBEIEAR (r=0.424" F10.4537); +
B MES LA UG B XA B E A
F(r=0.342%.0.342* .0.343" 0.421*); I
MBS L IEARENEEREF EHRE(r =
0.7327 " F10.411" ") , 5 +I|H B E BEMHRL(x

=0.3217); HIEHMH S HIERBM AR BEE
K (r=0.432""), LEARMESBRFFAED
EFEMR(r=0.354" ) ; TIRARES LIEAEREL.
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Table 5 Contents and percentage for classification of soil micro-nutrients status in citrus orchards

£ EE RS LY 5] Percentage for classification( % )
FroT o (BEARER) Nutriont — - N }
Nutrient  Location( Sample No. ) ik Bz R F ot b
(mg/kg) Extreme deficiency  Deficiency  Optimum High Excess
B P Aerage(459) 0.25+0.21 0 86.3 13.1 0.7 0
Avail. B YT Jiangjin(83) 0.16 £0. 19 0 22.9 75.9 1.2 0
J7 M Wanzhou(80) 0.27 £0.29 0 85.6 13.4 1.0 0
BB Zhongxian(123) 0.21+0.14 0 95.1 4.9 0 0
7k J1| Yongchuan(45 ) 0.37 £0.17 0 71.1 28.9 0 0
Z= 97 Fengjie(128) 0.38 £0.20 0 79.7 19.5 0.8 0
B P Aerage(459) 1.31 £1.69 8.5 29.4 58.4 3.5 0.2
Avail. Zn VT3 Jiangjin(83) 2.26 £2.78 0 7.2 80.7 10.8 1.2
J7 M Wanzhou(80) 1.30 £1.27 5.2 28.9 64.9 1.0 0
BB Zhongxian(123) 0.92+0.70 0 55.3 44.7 0 0
7k 1| Yongchuan(45) 3.54+1.38 0 2.2 88.9 8.9 0
Z= 97 Fengjie(128) 1.00 £0. 98 11.7 44.5 42.2 1.6 0
Bk B Aerage(459) 34.50+70.5 17.6 9.4 7.4 13.1 52.5
Avail. Fe YT Jiangjin(83) 68. 10 +76. 41 8.4 3.6 3.6 10.8 73.5
M Wanzhou (80) 60. 20 +54. 09 0 2.1 13.4 18.6 66.0
M EH Zhongxian(123) 36. 84 +64. 41 14.6 8.9 9.8 13.0 53.7
7k 1| Yongchuan(45) 79.02 £82.78 4.4 6.7 .0 15.6 73.3
Z= 97 Fengjie(128) 10.95 £42.32 42.2 18.8 7.0 9.4 22.7
EREE  FH Aerage(459) 20.83 £37.89 4.6 15.7 21.4 22.0 36.4
Avail. Mn  7L7 Jiangjin(83) 42.13 £49. 63 6.0 1.2 12.0 54.5 26.3
M Wanzhou (80) 32.67 £26. 19 0 2.1 17.5 54.6 25.8
M EH Zhongxian(123) 20.78 £35.26 7.3 16.3 18.7 16.3 41.5
7k 1| Yongchuan(45) 34.28 +33.05 0 4.4 20.0 24.4 51.1
Z=75 Fengjie(128) 8.38+21.34 5.5 36.7 32.8 13.3 11.7
B Y Aerage(459) 1.25+0.93 1.3 6.8 26. 8 38.8 26.4
Avail. Cu YL} Jiangjin(83) 1.53£1.17 4.8 6.0 13.3 30.1 45.8
M Wanzhou (80) 1.96 £0.75 0 0 24.7 38.1 37.1
M EH Zhongxian(123) 1.40 £0.98 1.6 10. 6 27.6 43.1 17.1
7k J1| Yongchuan(45 ) 1.66 £0.73 0 4.4 13.3 46.7 35.6
Z=75 Fengjie(128) 1.21£0.71 0 8.6 39.8 39.1 12.5
6 FHIFE L1 pH IR
Table 6 The status of pH in citrus orchards
Hh 5 BB (No. ) pH 73435 Frequency (% )
Location Sample <4.8 4.8~5.4 5.5—~6.5 6.6—~7.4 7.5~8.5 >8.5
Z= 97 Fengjie 128 7.0 8.6 9.4 22.6 42.2 10.2
YLi# Jiangjin 83 24.1 34.9 18.1 16.9 6.0 0.0
J7 M Wanzhou 80 16.2 26.2 41.2 12.5 3.8 0.0
L E Zhongxian 123 30.9 17.1 17.9 24.4 9.8 0.0
7k 1| Yongchuan 45 57.8 11.1 17. 8 13.3 0.0 0.0
411 Total 459 20 21.1 19.2 20.5 17.9 1.3

HATTE R AR BH LA (r=0.3087.0.576" " );  SEFHFALEBIL PR E S 89 pH A HLR
LA A AGEAIC B (r=0.3017) . X RAEYGESZIANXRESH ,
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T YR & B R ERAE LR W EE
FEhT , A VLR A 66 - EwAs , B R IAR S5, B -
SR EEPEAR T 22 AL BB M AR 4 3 U R B R
B SRR LA AR . M LA LR S RS
MAER LR B A B LR, AR S ER , HEw
Fehl P Rt ELRAE NGRS S B, R,
£ T IAPURTE 15 g/ke WL, ESNE
72 U 3k 20~ 60 g/kgt™ =T PR KA A7 [l
HIAAE RS BMWIT, B 14.8 g/ke, BA
23. 1% WL HEVUR & R 15 o/kg, (AR R L
XAESA A, N5 BANUR & B 15 ¢/ke
fYOA% Il 1 B B 5 40. 6% , T JF ALKy 5. 0% , EJE
Rl 2 S5 X A3 20 R A P Ak T I 1 3, Bk
B L1 X AR AR I 28 AT HE P SR AR K i R Y, 7
HRE B 3 AR DM R G HUIE 5 T ELE X R
TN EE L B ENURA RS BR, — R Ea
TREMAEHT T EEN 4.49 o/kg'™ 5 FNEIT
RAE R AR HLAEAR B0 1 25 5, H R s AV A7 bl
EIEEBBRRAFEELRNEE, AIRKE
£ EEYWE LIRARUE IR M, BT, 4
PP R A HLAE , 32 5 AR 7, LA RS H R
7,

g R X B4 PR R NE M B b, BUIE 2
FHi, B ERARRIK, SR AN A S ER
1§, =Wk P MG B L St oh &, 86 1o
TEB T N RBKER S RS R TA , RN
IX B ZE RT3 BRI T R e 8 v A B o
R VEBEMSARA R 27. 98 kg/hm™ ™ H i
£ BEHE P UIE , RN - BT R M AR A, IR e
KRR L, e PR, 7 £ 1T AR P iR
MERE , MG AR A, LU B AR AR,

JE XA A I+ B B2 K 17. 6 mg/ke,
5 TR LRI W R, X 5 B 4E%
BEHEREEA 1 (R XA — B R
S A BV BARME, BB NTE & K i EE R 24 W
£, X SBEEA TG, B DR E , RS
PRI X", REREMABE, FE8H
TEFRBWIIERAE, MBRALEEER, M
BN BB ST A BRI TRAR B XK A B R E
FAS BRSO SRR B A 17

2o R, B TS 6 L
AR SRS TREFEFHED . MR fE

fEEE+E HEHASR B HHE SIS -15
-15) , R TIER A MG I L Z A+, B
S, S CER A PR A TE B L, R K
P .S Cl Fe e fa i, i L3540 4% el 4 30
MER B, BT, AR E L T T
BeRT .

= PR PR KM I 3 A R B A AE B S
TR B A SRS, X S R
TREASHSBERAEENXR; Bib, 1%
pH FAIANRM EEMTEA MM EEEE, +
398 pH B3 8 B AR, B8 2 B 56 2% W] B B B AR
PR o R, % pH R 7 AR A 1R i
— SRR PEEAE, T T pH (IS 5 4% BB 5 24 4t 71
0K S0 TR, SR 8 4 LR BE , LAFI A A 1
HEK,

WREA TR &R S ARIESAE X, i Cu
MM ABZ SRR IBMABERZR(EERSETE
CuSO,) REFIHA X, W& B L RE S KRR
MEFRIIEA 36 . A & B, =i T PR X A% R B0
Sy, M B TR AT
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