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AR EAMBETRERCE. B, M) — R BIRE 20% LLE, RE4WM RSN
Frig®(4.4—17.2%), FriRERERA T RERARIALE . BEHEERADR B2, WA 24 o Mt
BEERBRERLAEER CHER 4.70—8.40meg/100ml RH, HEERBHRT 7—10 K>
REE B8

TiWA %A Mo, Zn, Co, K, Ca fI Mg FFE SHAHFHEENEZXEZAHEE
HXZBE T AFIBERRBE K. RiiBEEH F 8057 5B 6 - g e g 5%
TEREFERBUREE 0 ST B2 FEA R B4k 3o

ERBX AT ARG, Hibdus 24°16'—26°19, RZ 109°31—111°18", &
ThUAFREREBFE.WERT, EERRELFMALRK. AERKEER 2257
HWEMRRE 50 Ti, EREEAMEEDZ —. BRI Z2RE, BH REAHE
RAEER, KA E . Mk, 1982—1984 XML M R ZH - ER. EES BHmER
E#T TR HAETHRIEBERE, AEEREBE T

AXBENURELHBHEIRNE, EUAKERRH. HERUF AR EE D
HERLUEERBX, MRLEBREITEAPEZELEPHAEREOLE. ZRENERER
HENDHEFREHE R L BORALEHE, A2 0 BN Gkt & TN L
IS AL RESHFYEROEGQEREIFME LKL b, HE DB HMILER
BILHRY A BB R L.
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—. BRIRE R R r R HAR

BRREERANE 4 ARE97 MHEA227 A1B. KPAFELHNE 29 MHHETREL
B 70 AR 72 Ao EMBHETRONERANR. £ NSEKE P, K, R Ca, Mg FHY

I EAE
R HENRSEE B 0.54—2.95%, F 1.70%. FWMENIIEN 0.06—0.13%, L

0.10%0 WM MBS R 6.38—36.1ppm, F1) 9.57ppm, KM AR Y 23.00—162.0ppm, Fi
72.50ppm, R¥eHE S E NS —2170ppm, EH 331ppm, REH S ST YET —140ppm, T3
35.8ppm, BRARX —ARIEE; HHCEE, FHP AR NSRRIK BEEHSREPS, EXHHSR
ARtk Cay, Mg RKB AR LTI, SEIRIT.

—. BETESESMHRER

1.8 KHEISHAHSEGE 1) 36.00—183.7ppm, EH & &Y 118.3ppm, B
TFRELEPHERE (100ppm)Y, HhBPRELISHBRRK. ABEGRLIEBEH.

THERSENER (R 1) XRE —3.60ppm, TRAB0%—I98%, BT
2REYER (A1), T1HEARSENSEERANY, BHHERY., PHE. 4¥s%
RENOHELHEHEMRE (0.60ppm), AKREFFMRBEROMBLERLIFE S RN
1.35ppm, SbE—EEREERERGLIY. WIMFRHELENEDEIEREHFSERN
1.00—1.20ppm, ifn e BT MR ATTE ARAD L 39078 S8 & BARMK (0.24ppm)o AKX 1%
ARERRTRBRBERENESSE 94%20GE 1, B 1), RPLE0E AP E
REAZW.
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Fig. 1 Distribution frequency of trace clements in soils and leaves of citrus orchards

LREHNEPNSHARHT, IBARHE (& Do BARSHARURLIES,.HLE
FEMMmHER (& Do HHRY. . BPHARENLHN, HFRZEE 1 XELERNEXK
SHEEMRKORET —0.60ppm),

258 ITHEWEEEGE 1)% 0.30—3.14ppm, SE8 1.46ppm, BER T RIE L 123
48 (1.70ppm)Y,

“)
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T RAEHEGE 1)20 0.003—0.16ppm, Ei& & 0.08ppm, kT —skHF 1
(0.15—0.20ppm), KX +WMERSEHSBENERAM 60—91%, 4RI IRK g8 (B
D), A BSEELEh SRR RE TN, FERCE, BALN, bRt S8 %
SHPSSEHBME (0.06ppm), WA KB AR L ERSES BT — R RERK
i (0.15ppm)e AXTHEHEE <0.15ppm HIRES S 85%, 488 0.15—0.20ppm £
R 13%, RO ARSHEONEBAT RN,

SHENERSEEHE NS A EEERTEm (F Do #—RERT,
FEREESZERAELHSEEE .

3. 4 R 8 Th & 4 & BAS IR Y 24.00—54.80ppm, SE# & & 38.90ppm, &F
ZE Ve E 22ppm™, KPP HERTNAEPHESHEERE, HPRL &R
BR(E Do

THEBEF S RTIEN 0.40—9.20ppm, iy 1.99ppm, FHT—MRERAIKRE
1.50ppm, PR L EFEREK, MA LKL EFERE. ARKEEE 80% HAXHARIK
THRHFEFE (<2.0ppm), ZFHEEA (>6.0ppm) HE G 3%. SFHEBPERNEEN
BH15% M 5%c FIALIEBFENEE thHRE Do

EHETBUEFSA—BHEEDS. BRAIFL2FSENERSHESEEREET
B, A THESTRLE (F 1), TAKEBRLERRFENIR, X554 #HREH
E*o

4.0  FEemAaEE(ER)N 57.00—290.0ppm, SE¥) 139.8ppm, BTFRE 1+
BYHER (64ppm)™ —fFR L, HhUPRELAENAES EE S, PRI & &5
Ko

HYAEW & RER Gk 1) % 0.03—0.78ppme BRIV WiE A KT SEH &ML
T mlE R ERNES, KMt BEHE&ME (0.40ppm) B{ETEBILERE, 25
MENESRDUBTHE . HERDEENLE, HFBEEEERESHAEEMIK [10.04—
0.10ppm), AKX H ST BE T —REHMIERE (0.50ppm) K 89%, AL T 0.50—
1.00ppm PYRE RS 11%, R RSWORTFRRE.

SMEHE DD EERHY, TEREWMERLE BRS, M ERE BN Rk B
&1 EHEAS B

5.4 2 HHEEESEGRN 189.9—1382ppm, EHEHE 92.41ppms & TRE
3P HE (710ppm)M, HhDMBE AK L EHEBERE, FRERLESBH K.

Rife SESBYRD —2.67ppm, BHRE LM 16.67—220.4ppm, 5IEIR & & ¥ 5
186.5ppm, E—RIBUTAREETEEHEEEREFEEN, RFEEHHEL. BERL
BMAMEIHE NP HENTERWEENIE, KHEEEHE BER(4.22—16.67
ppm), A= LEEBER.

SEEHEHhER T IFNER, RLEHREABRTEL (F 1)

6.4  THBHERNSEHEGE 1)4 7.45—36.40ppm, £ 17.73ppm, SHEFH L
MY &R (10—15ppm)¥ 84T, HhKERKLEERE, RIS B

THERSESBEEAEE —1.99ppm, UAKEEBRMEENREAKRLIER
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Table 1 Soil trace clement contentw
z
iu%ﬂ sﬁcm% pH ) - "
Soil type Depth s | #xE | 4R | #xs | am
Total '‘Available Total Available Total
* 0-30 | 3.99—5.83 | 111.5¢3) 0.472(17) | 61.27¢(3) 1.23(16)
30—50 | 4.04—5.66 | 96.9 0.25 38.65 0.76
ﬁ%%gi’ (** y—30 | 4.17—4.73 81.3 0.23(16) 34.70 1.35(6) 2.48(1)
30—-50 | 4.52—5.03 86.2 0.10 35.60 0.96 2.82
80--100 | 4.36—4.85 | 116.2 0.20 56.10 0.53 2.82
™ 0—30 | 4.12—6.06 | 122(1) 0.52(26) | 32.80(1) | 1.48C26) | 3.14(1)
30—50 | 3.92—6.04 | 124 0.34 30.40 0.49 3.52
(ﬁﬁgg) I** 0—30 | 3.68—5.88 | 90.70(4) | 0.37(23) | 25.98(4) | 1.01(23) | 1.80(2)
30—50 | 3.65—5.51] 109.9 0.22 31.60 0.38 2.36
80—100 | 3,92—5.66 99.36 0.13 25.04 0.28 2.28
™ 0—30 | 4.45—6.16 | 135.8(12) 1.35(12) 46.10(2) 3.37¢12) | 0.94(1)
. 30—50 | 4.65—6.54 | 160.6 1.12 41.65 1.51 0.84
(E“p?;mmmim M** 0—30 | 5.04—6.46  115.8(2) 1.10 (5) | 37.60(2) | 1.84(%) | 1.15(2)
30—50 | 4.77—6.47 | 183.7 0.25 40,80 1.20 0.77
80—100 | 4.54—6.27 | 180.7 0.20 41,25 0.52 0.90
™ 0—30 |5.73—6.87 | 42.30(1) | 0.64(2) 11.20(1) 1.20(1) | 0.30(1)
. 30—50 | 4.95—6.95 | 35.80 0.30 12.20 1.00 0.34
(ﬁmﬁ%ﬁﬂim 1** 0—30 | 6.28—7.28{ 36.20(1) 1.12(1) 9.41(1) 1.00(1) | 0.40(1)
30—50 | 6.06—7.28 | 55.80 0.20 9.37 1.10 0.36
£0—100 | 6,23—7.30 | 50.20 0.20 10.30 0.80 0.37
1* 0—30 | 4.39--5,49 | 102.4(1) 1.40(2) 30.80(1) 1.45(2)
30—50 | 4.39--5.35| 125.9 0.30 37.90 0.50
(,}éﬁ\%ﬁ) ** 0—30 | 4.6% 57.30(1) | 0.30 22.80(1) 0.70(1) | 0.44(1)
30—50 | 4.67 63.90 B 26.30 0.40 0.62
80— 100 | 4,58 - 74.00 31.70 1.10
™ 0—30 |5.19 73.70(1) | 0.50(1) 28.3(1) 1.60(1) 1.20(1)
30—50 | 5.08 62.00 B 28.50 0.20 1.20
t&ﬂ’ﬁ&f’%‘% m** 0—30 | 4.75 71.50(1) 0.50(1) 19.70(1) 1.10(1) 1.06(1)
30—~50 | 4.59 §7.50 0.18 23.50 0.40 1.34
80—100 | 4.87 53.80 JEk 9.48 8 1.24

* RRRNNETRALR,

* RREMTRHZ LH. EROORTREOEEM.

FRASEVEA 0.1N HC SRR, AXAER IV BESEREREXAEA ol 3.3 HE-HRE

ME (35 0.84ppm), HApR W LA RAMEEY <0.30ppm,
SHTEHERIHAY, RAPRIBENL. FRSHSE—RELETEL.

=, EHHPEFTERES LB TR
TP EHFRROARRIH, WLIIRENEBKRERDBIE. K&
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BREERRA(RL: rpm)
of citrus orchards in Guilin .
Mn
R o BERE | 2w HHE 28 A
Available Total Exchangeable reducible Total Available Total Available
0.06(8) 189.9(3) 2.67(7) 179.7(8) 0.29(17) 7.97¢3) 0.34(7)
0.0¢ 240.7 0.40 53.2 0.26 8.02 0.12
0.06(3) 107.1(1D) 183.5(2) 0.37(7) 3.47(3) 0.20(6)
0.10 143.0 153.5 0.3 7.97 0.17
0.21 237.2 152.5 0.37 8.53 0.05
0.06(6) BR(7) 220.4(7) 0.33(24) 9.20(1) 0.35(16)
0.08 =87 278.7 0.2°% 9.33 0.31
0.06(4) 169.2(4) 1.83(4) 12.48(4) 160.1(1) 0.36(10) 9.15(4) 0.19(11)
0.07 196.1 0.87 126.9 170.0 0.33 10.45 0.27
0.10 243.9 0.25 72.13 170.0 0.27 12.98 0.44
0.15(3) 1352.5(2) | B 177.3(1) 140.0¢1) 0.43(5) 26.30(2) 0.24(%)
0.15 1409.5 B 234.4 120.0 0.36 27.15 0.93
0.13(4) 1443.0(2) | ®H 723.0(1) 119.0(2) 0.36(5) 26.65(2) 0.97(3)
0.13 1645.0 B 91.51 103.0 0.42 29.65 1.07
0.19 1198 ik 140.1 97.0 0.42 29.50 1.10
0.06(1) 0.34(1) 6.07(1) 0.40(1)
0.05 0.16 6.44 0.50
0.05(1) 218.5(1) 3.96(1) 159.6(1) 57.10(1) 0.30(1) 10.36(1) 0.50(1)
.10 397.0 87 113.2 52.00 0.18 27.10 0.20
0.07 305.0 B 87.00 0.22 6.76 0.00
0.11(2) 1200( 1) (L) 16.67(1) 0.40(1) 21.00(1) 0.30(1)
0.15 956.7 B =8 0.16 24.70 0.60
137.0(1) 6.41(1) 4.45(1) 0.22(1) 6.50(1) 0.40(1)
152.0 0.83 JEH 0.18 9.41 0.50
193.8 9.66 0.40
0.46(1) 10.60(1) 0.10(3)
0.38 5.86 0.15
130.2(1) 1.34(1D) 4.22(1) 94.0(1) 0.62¢(1) 5.27(1) 0.37(3)
117.9 B 13.32 89.0 0.36 7.48 0.17
364.3 -3 39.69 6.40 0.0
BB IREGE R B A RKERE,

BRDWREDALOEIN, AEHEDE R SU TR ATFIM I L 55

PR A SR AR SR, SR BE M 10 Wi 1 S R A R D T e

Lé ARH &M E&SHEE (& 2)10.18—25.93ppm, ¥ 14.96ppm, T

E MR FE (16—18ppm)Ba,

ARXBRPEEH ARG 94%0 X—HR 5L
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® 3 FAMEY AR TR REESOHRRA

Table 3 Zinc content in orange leaves in relation with the zinc nutrition status of soils

AR FBA B ik Zo FEC15)* BILEEE7)* SN LA R IER(16)*
b b G ) Showing Zn deficiency Occasinally showing Apparently normal
A symptoms Zn deficience growth
reat age B Zn & TS s zo glrwa zo ghtra o m) SRS
Soil type Variety [~°2" 28%| Content of o Content of | Content of | Content of
(month) . Content of . : . . Content ot
Zn in leaves Zo in soils Zn in leaves| Zn in soils [Zn in leaves Zn in soils
ﬁg%%%’ iﬁj‘:}ﬂm§$ﬁ 4—7 6.21—12.70 g ¥E—0.90{11.50—19.95| 0.21—1.20 |20.21—25.95{1.20—1.50
WirREL HolE 9.60 0.30 15.51 0.51 21.99 1.34

* FHOABENERBLRASFERER. HEERFEH.

WERE—F (B Do

BB 38 MRS ERRESH FaTEREA (8 3): 1E&88<0.50ppm, M
F&#E <10ppm, MY HHIABRGRSER; LM E&HE 1.20—1.50ppm, &4
B 20.21—25.95ppm, WA FoM b R ILGEERE, (BB FENERESE AR

TIBEH SR 0.50ppm EH. M A& E 11—20ppm, MEAMEFIEH HE.
F 01N HC #HREMEBRELZENRELTRE, L0030 EX)SHESEHSERY
[BlA BIFIEFRAESR r = 0.70%* (p < 0.01),

2.8 MR AEEEEENREE —0.15ppm, 33 0.06ppm, AT K K S,
FLERSHEFEESHASHEBZAIZEMREX r = 059*(p < 0.05),

3.8 HWEHEEREE 7.89—198.5ppm, ¥ 39.9ppm, L TEEAEY, K
SHEIAWHES SRS GEATREMA BTN pH R Ts L8 E, X—ZR54
MAOFWHNERELX LRE—E. SMEBRABNLETD, HERAESHASHEZN
HWARXAR r =073

4.8 EHESHETEENY 21.05—170.8ppm, SIS THE 78.07ppm, Ar FiER K
O, B TFAR R MRS R AN EE — TCERET MRS THERE,

5.9 MEHRAEEEEEYN 2.55—22.80ppm, FHE R 7.27ppm, S FEEK
B, EEBMH FESHEBRRETHRRE,.

6.4  REMEHEE 0.43—1.94%, ¥ 1.08%, R TRIKEEY,
NS EEN S WEZRIBIEMESR, r = 0.63*(p < 0.05),

7.8 HEMHABEDIEN 0.09%9—020%, LR 0.15%, A TEREBEY, +
BERY e ERESEA—B, ,

8.5 HMIEEFIE1LII—437%, ¥152.68%, frTRELE LHRK
HEEHFEBRZEBEMERX, r = 0.88**(p < 0.01),

9.8 RBHEBETEN0.11—046%, BHER0.29%, MTRIEBEY +
BRMEBEERN SRR EEBEMRX, r = 0.58%(p < 0.05),

10. 8 R &%EIEEX 0.30—139.0ppm, F X & & 98.2ppm, fr T & BAE,

B
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LI W27 &= oo i 0L 02

1982—1984 LS M BR R EN L L, EBIWASHEE, A&, FRA. Bk
BRAUHE S kR, RO HERL, EE AR U LN BAIRR. REZENRBRERHH. &
MR, SR E AN B, FEuE SR,

L BT RS H RS ER B 7 MNRRA, 141 ABIEAER
HERAREREZR: RS HHBEY. DEE IARARYEENLE L, EHEESE
EHEAREBER M (12%—88%). F}HEEHFRMHMRY), KEABEE) LA
(EFRY) . EERERIRMEREN M RRSEN BEENR “~ HY KD ¥
K #Eo

ATMRESHEAREAORE, EAEEHZSY s SEMNEH £ LT E (1983—
1984) WRMEEEAE, RS EH 16.92ppm HMZE 20.10ppm, = &4 BItL xR & 88% —
4%; ERLAREX 5 A ERMREMER (BEHES®R 13.98ppm) HEFHEMER
BB, BRIt BEE 21%—36%,

HERMHEETOER. 8l 7 MRRA, 76 WHRKBEHBIRRER R, WS
EMRE B — B RIER 6.1-36%, B RE@YPEL) . KHERE(BHERA)MET
RE(PRE), BAEERESREFRE, L8 “~ HREEEXIBE K. LAREE
A REHEESE 0.08ppm, HEH&4EHRE 0.06ppm, LRSS, FEL N RBES
16.4%, ERBHWEEYHENTEERRY, T 5EBNRIBRE. ALAERE
Bogst), R S&EHEATRERFEMIE (0.16ppm), 1983 £LXB ARG, H
F&5EEME 0.49ppm (RLTEEKE), PRIFRBHRE, 1984 £ELERIZRRRB
HESH AR , W ok 2% B H 37 AR RY o

BRAWCEIZHXEAM>NEE, BZEBMNAE, PEAESEELIHNEBER
K. HIRFEE, DEEHEATE. @5 M REA 290 MRS EMENERE
B: BEMHERE RREE M=, —M= 8.7—41%,

EEBE R Y EMNEEES GRSt s + -+ JR e+ E
B AR, IRBUE B IFRR, P35 43 Bl %t 11 Fr /3R R0 21 JT /R, 2“0 EREEX
B E Ko

2. BT RS- EH WX R RRNEW MRS A S B R, B miS I
BB S £ (L3R 4 TR R ) B0 AR T SRR, AE A B X RS 1B B 598 BT T » R 09 A 3 DX A
BAEFLBRARBFENRE, NARSNkENETERnMEEE (8RR
1,2) , M R Z R E R G, H REA KB BRER ML, BEREERDEREYR, &5
N IEA, XA SR EmMEERDBNFETEE XY, 2maE, HEE%, iy
SERERE(ER | BA L4, TRAREREENHEIR, ARENERSS, H Sk 5
BIER, s B E AR M, 3 B R RF S8 %E.

e M P R N B SR R e 08, R K394, R i w] ¥4 b * R 3 n 3.7—28 %,
2B RIL IR 29-17.2%, BEDEHUM6%. FLBRREH, LHRY

N

’
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125%, Al RO RIEM 10.7%, IrHERNSESEOHLY RIE® 89N 17.3%
(% 4o

#4 .09 BEXHERRGES

Table 4 Effect of Zn, Mo and B on citrus quality

S :g/—};‘ § mjéo /'\ED g { ~g A"i:

& i "o | ®ME Wag|Te PTLINZ ISR RE | RS

4 g3 < g oo & @3 MEE ¥ w E,ﬂ NI BN

K 8 8 T ElEsE ey MsE Be 1B Br 82

% - SR LR O

< |7 o 3 3

B £ e

1983 | TLAAENRGHURY AREHE | BN | Zn 77.55 |32.46 | 3.35 | 7.16 | 0,64 | 9.50

) WM | CK 74.80 (31.63 | 3.24 | 6.46 | 0.70 | 9.00

RAFE AT AMCERRY, B8 | Zn 29.10 | 4.56 | 8.86 | 0.90 |11.00

g T RILHEY) | CcK 30.20 | 4.60 | 8.71 | 1.16 |11.00
1984

NECHERY) e | Zn | 0.48 49,60 [48.90 [ 7.60 {[1.35 | 1.47
iy CK | 0.54 J44.80 [50.10 | 7.94 ] 9.0% | 1.35

logs | LB NE(ERRY URER | B4 | B 74.69 30.23 | 3.50 | 7.32 | a.74 | 971

Ry BH | CK 74.26 132.22 1 3.26 | 6.56 | 0.72 | 8.72

losa | TLALTE M, EM(E BB IURITHE | BN | B 33.40 | 4.89 |10.16 | 1.09 112,40

WY TRY) | CK 33.00 | 5.06 | 9.56 ) 1.23 [12.60

1083 | TLALERNER(EHLERY ARES | BMH | Mo 75.77 31.49 | 3.51 | 7.58 | 0.66 | 9.57

HRY) #=H# | CK 75.88 {30.09 | 3.34 | 7.27 | 0.66 | 9.3

1084 | ALET . .ER(EHERY.DEA, #MN | Mo 30.64 | 4.16 | 8.87 ) 0.84 |10.3.1

TR i | CK 28.28 | 4.17 | 7.88 | 0,90 110.39

EMNEHEBEE, R SEEEHES, B ME B ann&ES.

BEEERMNEER NS G, BRART-10X; 2B & 58 44—
114 %, Fr R R A BT T, MAELER C ERICIRER 47-84% (% o

1984 A HERAMALER 971.17 &, 7= 1% 598893 7, xR BRI ERA RS, %
WU 167265.6 Tho BHWIF T ARR B RHEERD 20 TE, EHUEHRBLEE™
20% W&, WREM&S S 10.7 7518, #iNP={E 247 Ft.

£ F X m

(1] EREREEF ML, 1978 8 SR W, ¥ 405-46 1, HEHKE.

[2) BkPHBKS, 1984; MRS T HENHMRARHERREEMERNXR. TR, H21 51 1,8
45—56 T,

{31 GRPHPES, 1983; +HIGEMBRAEEHTEEHTEREN. ETREELFURAETHE, 8 171--181 W,
R W R

[ 47 Aubert, H and Pinta, M. 1977: Trace Elements in soil, Elsevier Scientific Publishing Company, Amster-
dam-Oxford-New York.
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MICROELEMENTS IN SOILS OF THE CITRUS ORCHARDS
IN GUILIN AND THEIR EFFECTS ON THE
CITRUS GROWTH

Ouyang Tao and Qian Chengliang

(Instisuse of Soil Science, Academia Sinica, Nanjing)

Gong Gaoshi, Zhou Jianguo, Xu Jianwen and Tang Guorong

(The Agriculiural bureau of Guilin Prefecture, Guangxi Province)

Summary

1. Results of analysis of the soils, leaf diagnosis of citrus and field experiment of the citrus
orchards in Guangxi showed that soils developed from old diluvium, sandy shales, red sand-
stones, fluvial deposits and limestone talus wide-spread in this district were geneally poor in
trace elements Zn, B and Mo.

2. The contents of available Mo, Zn, Co, Mn, K, Ca and Mg in soils were positively cor-
related with those in citrus leaves. Zn deficiency symptom was found clearly in citrus leaves,
while available Zn was less than 0.50 ppm in soils and less than 15 ppm in citrus leaves.

3. Reasonable application of micronutrients (B, Zn, Mo) was conducive hoth to increase
the yield and improve the fruit quality of citrus.
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N: fafai (Nucleus) C: M4k (Chloroplast)

Wi qfaEE (Cell wall) S: Mégkhpgim ¥ (Starch in chloroplast)

V: &% (Vacuole) L: Mgkeh gk (Lipid globules in chloroplast)
M: #E Kk (Mitochondrion) Myv: & Xakgh# (Multi-vacuole)

1R 2 RN R RO A (A 1: x 10,000, 2: % 16,000)

Photo. 1,2 Micromorphology of citrus leaf cellule deficient in Zn
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Photo. 3,4 Regreening leaf cellule of citrus after spraying Zinc fertilizer
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