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Z. REEBER T REHREHS GRS

MFE 1A, REEEXH WS H& R 38—978ppm, M AIAIE L 1282ppm, 0—
20 EDR R B #5924 250ppm, 20—40 EK.O 1220 242ppm, BT REL LK Ty
28 & (100ppm)™,
ARASHNSR% 0.10—10.38ppm, H2BEERM 0.26—3.14% (& 1),

%2 TARLHRNEELRSGRO¥SE (1978 £7—9 )

Table 2 Effects of various pareat materials on content of zinc in soil of rubber tree plantation

LXK

TMAXEE (ppm) T4 (ppm)
Kt &HE HA Available Zn HAX Total Za
b Sampling locality | oo o8 |- — e T St 720 cm [ 20— T0em
Soil depth | o LE IR LR
Soil depth Soil depth | Soil depth
FRBH 3| 1.68—2.04 | 0.68—2.20 1 a11 148
Qiongzhong, Guangdong (1.85) (1.39)
it B 4# :
Granite IRigs, B8R 34 1.29—4.00 | 1.32—5.04 10 68—978 | 76—932
Baoting and Yaxian, (2.39) (1.85) (369) (268)
R &K & Guangdong
Gneiss :
BRIAR 3 | 1.20—3.12 | 0.92—2.16 1 239 164
Shaoan, Fujian (2.27) (1.67)
J R¥W 3 1.16—2.28 | 0.92—1.92 1 1282 746
Qiongshan Guangdong (1.71) (1.27)
z R # B 2 0.76—3.02 | 1.04—3.56 1 920 197
Basalt Chengmai, Guangdong (1.89) (2.30)
I R%RE 7 1.16—3.24 | 1.56—3.12 3 412—672 | 460—1222
Xuwen, Guangdong 2.21) (2.15) (526) (730)
FrEBR 3 | 2.96—4.40 | 2.44—4.80 1 243 373
Napo, Guangxi (3.49) 3.27)
R # TR 2 | 1.24—1.44 | 0.68—1.20 1 221 626
Shale Dongxing, Guangxi (1.39) 0.94)
I"R@T | 1.44 - 1.52 1 127 102
Puning, Guangdong
II"RBY 3 |0.08—1.48 | 0.28—1.08 1 181 179
Baisha, Guangdong (0.84) (0.73)
Sand stone RET 1 2.60 1.44 1 127 102
Puning, Guangdong
Z P BT 4 1.04—2.84 | 0.88—1.96 1 95 91
A K B Waanding, Yunnan 1.97) (1.31)
Calcareous
rock FERM 2 |1.32—1.96 | 1.92—3.76
Longzhou, Guangxi (1.64) 2.8¢9)
FEAH 9 |0.48—3.24 | 0.36—1.44 i 172 97
BRNRY Hepu, Guangri (1.27) (0.93)
Shall-sea
deposits 2R 6 0.94—2.76 | 1.08—1.58 1 57 53
Suixi, Guangdong (1.79) (1.29)
E: ERANFENFNE, Note: Figures in brackets are mean values.
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L ARSHE RS2 AR URARSHARELE (AASHAR/LBER) 21
HBHBMEARX. MERY s HB%: r = 07451 Fr = 06538, KBRBEMOMXR
o

REMBEX TN RRERAEERK, TNRRLHRURBLSGREEBHE
£ BRUSHRESERS 100 15, BHREN B,

M X R, RBEDSALBERESHERIR, SHERKZHERR
Ko ER, RESANKE LML AROEMRNNB. XRERTORBLMAGE
BE.HEPo—20EXELEL SR 526—1282ppm, 20—40 EX.L T E 197—746 ppm,
RETRAAE KSR FORE L WS SRED, £ 5 RRA 53—172ppm (8 2)o KR
TR, ARBE MO RABTHARN FRiF. KR >ERE KRS,
R >PE>ERE BB LR, '

=, REREHERERRE

RMSHT 46 MR 110 MREERSY 545 AT RBEREY, REREMH &R
% 14.6—71.6ppm, P#¥% 32.4ppm, BT EIMEH KB SBKH S8R (16—
21ppm, BEH )P, Huh, i SHAE R KRB L R s B XA S RE IR KPR

%3 RAEFRAREZREBENTASER (1978 57— A)

Table 3 Content of zinc in leaves of rubber trees in different locality in China

S tiog eatiy Notrot sanples | rmSopm) | FUM Copm)
R 38 26.6—71.6 38.6
P e 52  18.1-55.5 37.5
5 w8 w B 26 16.5—57.7 38.0
Hainag Liland LI 51 17.7—69.8 45.9
L. e 22.7-45.9 35.1
A o 62 24.4—61.2 38.4
L L 52 23.6—42.7 31.2
Weat Guaomiong ® T _ 6 18.8~38.8 22.8
o 144 15.4—51.4 27.7
Shamoh A 28 18.3—40. 1 26.9
R LB 17 25.3—46.7 32.5
Guangxi EWE 45 14.9—37.0 24.0
= & KA E 6 23.1-37.9 30.1
Yunoaa Ak 47 21.3—56. 4 31.6
L. Ejia? 29 14.6—38.7 " 26.0
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MR SEs e R 35.1ppm DL b, B MR §07E 32.5ppm DL T, AL W F A FE R i
LR X OB A & PR B 11K, I 22.8—24.0ppm (5% 3),

AHBANRBEHEERORKFARRENLERER. RENEERT SRR
H.UBER 1S GRRE, P54 40.0ppm, ZAASHRTFN: BR1>TAR>
RRIM600 > PB86 > GT1 > PR107,

W ERERBHENNERSHR BN REEHETNRR. MNHIRKE,
RFRPLEREZMHHA SRR 12%. NEHEARE,HASERHESR 35—10
ppm, ZIXFHEMBIZR MY 22—30ppm, BRBTHEESBERNEKN~BRALE,
BRUBHFOME. MRS HF SR RRNELE>HE>TR,

P, BERTERR B b iR R MR

(=) XMFRRsE

M 1976 SFi2, RIVEBEBHEHLHABE, URFEERABEGEGES~KE
MBI B SRR T MOYRGA N, 1M S/ 122—455ppm, A 0.24—0.60ppm,
BT RE0 1953 S EHAOST AR 1963 FEBE T REM PR107, 3L 1914 #,

FBERTE: SERBRAKTHRAEHKRE 2 EX FEORRER YL, RESH
£ 4% 8 0.5% ZnSO,, T 8% TIHFIFLRNE A, Sk 5 R, 3 BB E A ESRE
TmMAS,

- _ x4 SEHIRRONE
Table 4 Effect of zinc on rubber yield

: Before Et " B . &
3 x B experiment ef experiment
RRAR RBHA ® A & = R
Groups Locality Variety Treatment |No. of trees | E-TEER | F2THE ey
: (Kg) (Kg) Nt |
Dry rubber | Dry rubber ¢ f'".c'l"l‘“
yield /year yield /year ot ylek
) ﬁﬁﬁ?ﬂsk LA 49 ZoSO, | = 269 500.8 529.9 2.1
Ftioan | Seedling plant| XfM Check 280 434.6 376.6
ﬁﬁﬁﬁlﬂk L) 49% ZaSO, 270 521.9 531.9 3.1
n N2
' Haioan | geedling plant| 33§ Check 280 - 534.6 528.6
W RBR K
- Lingshui PR107 0.59% ZnSO, 120 270.0 432.0 10.8
Hainan
Island 3 Check 120 254.4 375.6
WS B 687.3 0.4
v Lingshui PR107 0.59% ZaSO, 290 591.6 7
Hainan
Island | Check 285 487.4 564.3

. __JE Zn ktﬂiﬁ?‘l_,_ﬁﬂﬁ&tﬂh‘i?"l 1009%—100
B (1) ¥%iR(%) % Zn ktﬂﬁflf‘l'ﬁm&tﬂﬂﬂi"lx % Yoo

(D) %4® 1, I ARREFSTHRENZFEPHME, I IV AX—-E-TRE,
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AN RBERGE 4), HHENERR —E R/, §EREE RN~
%,igf‘llﬁg 3.1—22.1 %o

(DMt B Ra R KRB MR

BREOBREEEFREMHFERNEEREZ— SEESRBRMNEFH, &
B EERARXS, kﬁ%ﬁ&kﬁﬁﬁﬁ,rmimglﬂﬁéw@ﬁt&%ﬂﬁﬁﬁﬁ%éﬁ
o, REAERNRE,

=):)1 8 wmm&mam&mx%m&mmmawo ma&%%m&mmmma,
KT EHILE ER NN e SO B, BRI A K. KERMRTT.

1. EIE AR R

RRABCRENEDH RS A TORN L. RBAHEG 1953 EEBRLER,
1977 EFEER MR ORB MBI T HRIAKE 2 EX, RELRRERNGL, R
% 4% ZnSO,, 1N 8% ZARFITLFRAN; 5 IBSIF M i R RSk R HRIA )
fEH MR 1978 EF KRR, FMMOMNES,AT/E3E 12 6L 3398 #ko BEHES
Ko RBREEFERHTIRE. ME5 T, BHROEOBRERARRRREHLIR
B2, FHRFREMNMRNY 56.9%, 5% 269, LBMEFHRKRERE 30.1%, #EMH 12.1,
ELtAXIRDPEER,

%5 RNERSXEGRESBRRRONR

Table5 Effects of Zn applied at tapping panel on the control of Oidium hevea stem

BEEH ) mmpm | 2 om | 2R
obseevation Replicate “Treatmtadt *  Disease incldence - : Index -
19785 4 Al12H I Zn 32ee 15.6 ‘
MR CK 58 25.2
April, 12, 1978 n Zn 36 12.4
Xt R CK 52 24.4
1 Zn 45%% 23.2
% CK 73 35.4
19794 5 A278
u Za 30 14.4
¥R CcK 63 28.2
m Zn 3]s il.6
R CK 65 50.0
27 .
May, 27, 1979 v e CK 7 51 4 19.6
v Za 24%s , 6.4
% CK 49 16.8
vl Zn 160 4.6
3t CK 44 15.6
E oy & Zn 30.1 12.1
Mean values R CK - 56.9 26.9

- R hr——
R AL+ -7 v 177 7 e
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2. WAL B ERSORE

AARNBEORES - EHERRORIKEN LSRG, WELRM STk
B, U RN EERE M E TR R,

REAMER 1962 FEERAIZERR RRIM600 8 £, 11953 SEEEAITHAR 20 ¥,
X 28 BN E—EMHBNERFERAZAMEN, Eiﬁ}ﬁﬂfﬁﬁwﬁﬁﬁm 1/2, #
BOWEM,

1978 £ 5 A 15 H,7E RRIM 600 By 4 BRR MM T LS5 FLE RS A & 162340 ZnSO,10
THIKBEH 150 ZFt; BIMASH 4 BB K ARLBREN N, 1979 F5 A 31 B, L4
AR 10 BRI T SR ERA S L¥4 ZaSO, 18 THI/KERK 150 ZEF; HBIMAS
#9910 BRI AL B 20 3 Mo

REERERH, 2RGLHEE, ONRREELAFNET—ENFERNKE, HH &
HIRERS, LB EFHOH A BRDRBGER 6, 7)o

3. M A BRI ROR

®6 HTUAREHGE RS OBRBNHYR

Table 6 Effects of Zn 1ntused through a hole in the trunk on the control of Oidium in budded trees

R B M2ZE A Hf Date of observation

&b i (Number of

Treatment| trees 19784 7 ﬂ 9H 19784¢ 8 A12R 19794 1 A22H
observed | July,19, 1978 August, 12, 1978 January, 22, 1979

| BRBNE-EHEHGE | HAKRSKRE, B=XE | HENRSRRGEH,RA
%, HRA—KEEME | M RIENRS1/3 METESIMAFRR, %E
F Leaves turned dark greea. | Leaves remained dark green

Zn 4 The first intected leaf of | The leaf size of the third | and erect. Only lower leaves

all the trees tended to turn | leaf was larger than that in the crowa became yecllow
green. Only 1 tree on of the control by 1/3 and shrivelled
which the 2nd leaf was
infected
BEﬁﬁ%“ﬁﬁE&ﬁﬁ MHERR, BE=XHBHE | ROABERETERMA 5,
BREHRE, WAAT=6E | L | HAEEX

% M _Enfmkﬁ ) Leaves tl_xrncd yellow, with | Almost all leaves fell

Check 4 The infection of the first fewer third leaves

leat became worse. The
second leaf of 3 trees were
also infected

7 PTHARSNDALEHORRBROZR (197969 A10R)

Table 7 Effects of Zn infused through a hole in the trunk on the coantrol of Oidium in
seedling trees (September, 10, 1979)

% B & xR
Th diti 1 ¢ Was improvi The disease was The discase was
¢ concllion of feave 4s improving under control developing
RE B
ﬂt | Number of ‘IEHEH'H_%E ﬁﬁﬁﬁ]ﬁﬁ
Treeatment Leaves of the WM RS - - REFERSR, KRB
trees observed whole rubber Part of the leaves ;I‘l:: }nf(clcuon caves shrivelled
plant become become green < C;;nc od and fall extensively
green unchang
Zn 10 5 4 1 0
R CK 10 0 2 5 3
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RBHEIG 1977 £ 7 BEHE B 259 f1 RRIM 600 ZEHEE 14 ¥, SBEMBHED
BRE 1978 54 A4 A6 A 22 BRRER S 7 ki ERXBIwE A E R0 0.1%
{28 ZnSO, KB, BN, DIMHE IR ZoSO, KBHMABRATE R, FHib
7 BER L ERIEX X o

BE, EBEERRNT. 1979% 6 27 AEEER, MREKE 1 RERTH
Hh A 6 BRRTR, BRI E =M L BEKRN + REF LR, RE3IHKRH, RREED
BNRER, KBIHEKRCHETENS

h, &% W&

1. REEEX MO RENEE, TNLHE) 38—1282ppm, Hid1 0—20 E
K%L B 250ppm, 20—40 ER.L L JE 242ppme  TIMAMAFFEE 2.07ppm,
REEEX T REAR—-BRERERBERERNTBEMENTR. HE, ATREEE
BXERYHRARRLBREFER, BREEE, LR - 0 REAR, i+ 9
SHEEERA, NS B RBRENREEEA 33, HRAHEEERE 100 .5
i, REEBX ML TR LMW A » - A0 /e AR08 2, KRG, 4
ERX e HAREAR. W EAH. R, FERRSEREX, HBRYEREN
BBt R-hBRmA BRI FHIRBRRRER R FRERY: HAER, BTR
BREPR; B, FHBKIELR & M A, ﬁﬁﬂt’%d\ﬂ'ﬁﬁﬁUﬁBﬁﬁﬁﬁTﬁ“‘l’H‘
RATE. EpEKA A &S8R 9.8—12.4ppm,

Ei, X S K A BN, ¥ 2 BB RN ER SRR, F
R A R TR RBR.

2. RBERRBRRZESROERZ —. RRIEL, FNHERERNERRBRR
BERRBR B E AR RO E R R R 16—34%, FBBED 9.6—38.40 iR
BARH, N E—EHEREDHRNBRB RN, BEEHARANEREN©EY, L
FHROH A BRORR, CURTHEARERFRCRRE, SEESOE xR

RITIAY EOBRERROERX, TEALZHEHEEALRT, REATHE
MRBOGER, ERFOCHENBRE T MASRTHE L, GRS LFREHEN,
BEMARE N, $TRBENGEEDRBROENE. BRTELBERSBROY
BLBRBR R, Wattr, BHGR. BRI, REXERET, ATRATHERRKRRER
ﬁo o ) '

£ % I M
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A STUDY ON THE Zn STATUS IN RUBBER GROWING SOILS
AND ITS EFFECTS ON RUBBER TREES IN CHINA

Wang Guohong
(Rubber Cultivation Research Institute, Academy of Tropical Crops of South China)

Summary

The paper deals mainly with the Zn status in rubber growing soils and rubber lea-
ves, and its distribution and effect on the growth, yield and resistence to Oidium disease
of rubber trees in China. The available Zn in rubber growing soils amounts to 2.07 ppm
on average, while the total Zn comes to 250 ppm and 242 ppm in the layers of 0—20 cm
and 20—40 cm of the soil in rubber plantation respectively, which is higher than that
of all other soils in China. The Zn content of rubber leaves amounts to 32.4 ppm on ave-
rage, which is higher than that in other rubber growing contries. The Zn level of soils
varies greatly, the maximum total Zn being 33 times the minimum total Zn. An even
greater variation exists in the level of available Zn, The maximum level being 100 times
the minimum level. Rubber trees with smaller leaves which is the typical Zn deficient
symptom can be found in some rubber tracts of Hepu County of Guangxi Autonomous
Region, Shantou Prefecture of Guangdong Province and Longxi County of Fujian Provi-
nce. It has been well established in experiments that Zn plays an active role in controlling
the disease Oidium. For trees manured with Zn the incidence of the disease is 16—34%
lower than that for the trees which are not manured with Zn. Therefore. rubber tracts
with soils derived from shallow marine deposits, very sandy soils, poor soils and badly
eroded soils should be given priority for the application of Zn. Some Oidium-controlling
measures in practice are suggested, e.g. to apply Zn along with winter manuring, to in-
fuse Zn through a hole in the trunk, and to add Zn in Ethrel and winter coatings.



