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Loss of mineral elements due to latex export under five tapping systems
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Abstract; The loss of mineral elements due to latex export can be a major threat to sustainable management of cultivated
ecosystems. In this study, we monitored the loss of mineral elements in the latex of rubber of rubber trees ( clone PR107,
28 years old) monthly for a period of one year under five tapping systems (S/2 | d/2 (ck),5/2 ] d/3 +ET2.0 % ,S/2 |
d/4 +ET2. 5% ,5/2 | /5 + ET3.0% ,5/2 | d/6 + ET3.5 % ). We obtained three main results; (1) Whatever the
intensity of the tapping system, the concentration of mineral elements in the latex was: N >K >P > Mg > Ca; this constant
ranking was attributed to the specific characteristics of each mineral element and also to their physiological functions in
rubber trees. (2) With increased ethylene stimulation or tapping frequency the concentration of nutrients trended to
decrease, while the amount of latex increased. We also observed that losses of mineral elements increased with an increase
in the intensity of tapping (frequency or stimulation). (3) The monthly fluctuation in latex production and mineral

elements exported were linked with environmental factors ( mainly monthly average temperature and precipitation) and
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agricultural soil management (chemical fertilization).

Key Words: tapping system; rubber clone PR107; latex; mineral elements; loss
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BEEX, DAY EEREHRAMF S EHFTEB T HEZERHER ™, AT, SHEBKESREM
W, BT B SRR (AN TR SHEEEE) FRRNEN, KFRSERERGRREME RN S
MR A = AR R BRI (FL A ) AR £ U R KPR ARBRE KK LR, REESRES
HIFEFRBIME . FeAlR 20 HE2E 90 ALK , Bl BB i ) ZIERDRIBGH BT 2 i, B KIE
FEHRE T =&, BAmE T HREREN REREFERIR, BRI REZI, BB E
DRARGHFMERRETERS, FERRBUNGIET AN EEEWER. FFEZIEERN, G
FUREE B T Bl e B B (R 75 20 Y R 0%, 18 LA 43 i, (O AR LA, IR AL, BN B R “ 5B
F” (Tapping panel dry, TPD) R EEZ 2 — " AR AR EREFRE, B, TR
RS REFR T THE S5 ALE TR Z B F & B RO AT BT R RIRE

BHAFFRBRELESREFIREIN—NEERR, BEWRBRELESREFIEH BT DE—,
EAERIPISE R, B IR L RA R RS H R P RS B IR, 3% 2 o X LLE
TR R K, R, —FEPAFEY ,REW B AR AR ERGEFAFEZR, 6 (aEE
JEBR RN CIRFRIBEER ) R MRS EHR? £T 1, ASCHEBEEE R EFHIT0HE R PR107
RAFENE, ERBFN T —4EHAE A6, ARFIHASEE R X PR107 B2 5 NP K, Ca Mg Wi K2 Z
ma , LU R SR AR S I AR S R G5 B 30 L B 7 40 R B AR 3L 5 AR 35 P B e — 1R L BB S, LB
FE53 BIAVAE , TSR B R 78 43 5 k5 | RS B9 B8 R R & 2 o
1 BBt SWEAE
1.1 BEEixit
1.1.1 ISR K B Fos 6t

TS AL T B A (S M T o E R RO Bl 25 B ik de Ak 3 = BA (N19°32/703",E109°28'372") , -3 HFE LT
B, AR TOME & PR107,1978 455 4H , BR1TEE 1.5 m x 10 m, 1985 4EFF 3,

1.1.2 st

AR 5 FAb T, AL FE 1 (GBI, WHR) :S/2 | d/2 +ET0% ( S, M BIs A ;S/2, Fm 172 14k
Bk |, FRMII,B TEIR 42, FAEIR AN 2d; ET 0% , FR LB ARG EIR AL FERKE. T
&) s 4b72:5/2 | d/3 +ET2.0 % ,15 d 3% 1 ;4038 3:5/2 | d/4 +ET2.5% ,12d 3% 1 W 403 4.5/2 | d/5 +
ET3.0%,10 d % 1 ;403 5:5/2 | d/6 +ET3.5 % ,12 d % 1 3K, KIEFIBRA LM, ST %2, Btk
BRAZAE 2¢, IRARE 2 em, RARBHXHRKIT 4 RER, 3L 20 1K, 2 28178 1 X, £/ EHA
¥ 810 m® , Fi 54 Bk, B FREMIER SRS RE, £/ KBRS, 7 30 ~46 trko AHBANEE
R , i e p ] — B T B E B, A/ N X A B I B HE 8 R0 A 7 i M [ o
1.2 A,

1.2.1 HRERESLHE

EE/ AW A A T AERES KL, BRI 10 ~ 15ml JEF,, B TER 10 cm ByIEFR M, DL 70°CHE
RERRF TR 8 AHERLE HFREE L TAREN TR HRSE, HTUER TS,

1.2.2 BHRFEERA

W L ARRES BB Imm® F940E, FREBUE R 400, AR - EAL SN LG, RIEEN 2R, Ha Gk
W 48%; 75 RBUE 4000, A€ BIRRKERE, & T KB KWALE, KIEEETHE N2, JJFRIEE TN 4£455.
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Fig. 2 The nutrient contents lost from latex under d/3 + ET 2. 0%
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Fig. 1 The nutrient contents lost from latex under d/2 + ET 0%
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Fig. 4 The nutrient contents lost from latex under d/5 + ET 3. 0%
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Fig. 3 The nutrient contents lost from latex under d/4 + ET2. 5% tapping system

tapping system

2.2 ARFEFHEEF NP K, Ca Mg HFPITLR TR BRI

T 1a FIAEZEY, XA R BT BRELH R H NP K, Ca Mg 347 T WE M4, R0 T

ME 6 ~10 FTLUE H , B NP K Mg W35 BFE WA AL, 77 A 10 A4y H3MH
WIEMH, 75 6 A8 A M BIESR, T Ca MWL BE—FPEINMEER/D, REHE N FRKEE,

LA EIH T B2 4 NP K. Ca Mg A EW K/PNRFIEAE A, Hob NENF:(S/2 d/5 +ET
3.0%) > (S/2 d/4 +ET2.5%) > (S/2d/3 +ET2.0%) >(S/2 d/6 +ET 3.5%) > (S/2 d/2 +ET 0% , %}
H);PERHN:(S2d3+ET2.0%) > ($/2d/4 +ET2.5%) > (S/2 d/5 +ET 3.0%) > (S/2 d/6 +ET
3.5%) >(S/2 /2 +ET 0% ,%#R) ;K £HX:(S/2 /4 +ET2.5% ) > (S/2d/3 +ET2.0%) > (S/2 d/5 +ET
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3.0%) >(S/2d/6 +ET 3.5% ) >(S/2 d/2 +ET 0% ,%}#8) ;Ca & H:(S/2 d/6 +ET 3.5% ) > (S/2 d/5 +ET
3.0%) > (S/2d/4+ET2.5%) > (S/2d/3+ET2.0%) > (S/2 d/2 +ET 0% ,%}#8) ;Mg &F4:(S/2 d/6 +ET
3.5%)> (S/2d/4+ET2.5%) > (S/2d/3+ET2.0% ) >(S/2d/5+ET3.0%) > (S/2 d/2 +ET 0% ,%}#%) ,,
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Fig. 5 The nutrient contents lost from latex under d/6 + EI3. 5% Fig. 6 The lost content of nitrogen from latex under different tapping
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1.57.1.58.1.26.1.56 4% ,Ca &5 0.88.0.98.0.69.1. 14 f% Mg &5 1.32.1.39.1.02.1.51 %, B Z4H
FIBBIBIE TR RFERWE , B -5 BB R ARG B RERA X, & 1 BT LR EIH
TP EA L TRITRARNF 2 B8,

S E 5 R AT SAS BENL X HIRIHEE T, 45 REW AR B AE A 4 [/ —FRA R B 4 AR
B R — A el H NP K. Ca Mg ik B 2 R A% 8.2 K (Pr>0.0001) , BAEA B %11 A7 43 3R B
RFRFHIFR BA KB E R,

£1 L#IHTERAEHSES—HTRAREHFS R
Table 1 The nutrient content lost from dry rubber per ton in rubber forest under different tapping systems

SPHEER It TRITRAK & (ke)

HHl The lost content of nutrition per producing 1t dry rubber
Tapping system

N P K Ca Mg
d2 +ET 0% 6.69 1.51 3.12 0.064 0.86
d/3 +ET2.0% 7.18 1.91 3.84 0.070 0.95
d/4 +ET2.5% 7.24 1.85 3.84 0.073 0.99
d/5 +ET3.0% 7.39 1.79 3.83 0.073 0.92
d/6 +ET3.5% 7.01 1.72 3.64 0.078 0.96

2.3 WK N.P.K.Ca Mg JiK 2K E RS

B S R B ITR MR Z BIBSR RN 2k B LR & , (EAFEM TR ZXFME RN
MREREAEZRR? ARZETRAF S HTENRAREZFIREE, BT 5KBHEKEEX? K
I, B E A B E R RO RL2E B SR R SR BB (R R RN TR A BN T B R 2
BeikieiA M ) AR EE , 64T T HE— 2B BIE T, 45 R B  IREL P 2 N.P.K, Ca Mg By ik & 5HIK
SRR | B FIRIBER BE B 345080 A MR & 19 1819 25 4% 8.3 /KF (Pr > 0. 0001 ) , BB BHRZR 248 Ak
BERE A EHRIEA A B EXNKRALFES NP K Ca Mg B R R AE R BERNEMW, XIEFEIET 2.2 /Y
Gt R(ERFRILE?2) . BHE, NTARNFITE, XMHPEHXRAE—EER—IERZAN,
HAR R R B R RS, 4 PR TR IR SR 57 23 2R B R KN IR 8 - BB 28 > 2R AIRNEERE > B
FHRE > AT E.

£2 KRIAPFANRREAESERFAE . ZHARNAEE ATHEREFEZHNXR
Table 2 The relations among lost content of nutrition in rubber latex, tapping frequency, stimulating degree by ethylene, average temperature

and precipitation

BAFAFAR EHE BEERE

Lost nutrition by latex Regression equation Significant test

N ¥ =440. 553 - 14. 809x, — 14. 314x, +0. 1314x, - 0. 104«, F=32.958,Pr>F =0.0001
P ¥ =124. 026 - 5. 559x, —4.275x, +0. 04192, +0. 02792« F=18.362,Pr>F =0. 0001
K ¥ =234. 781 - 9. 140x, 8. 147x, +0. 07675x, —0. 01374« F =20.046 ,Pr> F =0. 0001
Ca ¥=11.270 - 0. 610x, —0. 102x, —0. 00093, —0. 00301x, F=23.147,Pr> F =0. 0001
Mg ¥=79.341 - 3. 886x, —2.5782V2 +0. 0241x, +0. 0289x, F=15.741,Pr> F =0. 0001

v EELFF TR R (mg/ Bk « T1) 50 BUBHR R, BR A A BB TIH 5%, : ZIHFIRIBGRIE (% ) 505 - A FIFIBE(C) 504 : A FETIR (rum)
:Lost nutrient content of latex (mg/tree-time) ; x, : tapping frequency; %, :stimulation degree by ethylene (% ) ; x; : monthly average temperature

(°C) ; x, :monthly average precipitation ( mm)

3 Zig5iTig
3.1 AREERFBGERE ZIFFRIEEIE ,PRI07 B H EFR IR RER BER/DNRFH:N>K >P >Mg
>Ca

BEAL \ WP RWR 7B R ERIEE T, RRIM00 B2l tha™ 537 40 B 3 2 8 K/ I
H9:N>K>P>Mg, AR5 F4EF AR IE B2 M W A AREGERE AR, RS REAH,E
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AR T —BWARGER , KRB T TR SR AR R/NSITOER A5 1Rk B A B A g B i 4= 3
YERA X, 5 MR ERBRMENNSEEZ D SETESMIENABERAR, KRR FEES, BRI
SRR BB EETTRT SR, B, 47 ENRIEFR S TCR WA KA TR, BRI BT R B IFR 4, Dk
AR BRR TR 53 TCR I T Bk 45 A 7 R AR B R
3.2 S5&EBIRHN, R EFRIBE 4 FEIRIR PRIO7 R HF mAFHREE BARBERNEZNE,
TR T R A I 3 B 2R

BB ZEAN 2 A RIBER B AL R AL RFR SRR & (B F R4 T0 R Z IR A R E i ##m XL
FE—ENER. 75 ARKEIRT , 8K H N.P.K.Ca Mg WAL EIR/MAFH:N K d/5> &/
4 >d3> d/6>d72(CK);P R d3> d/4> /5> d/6> d2(CK) ;K K d/d> d/3>d/5> /6 >d2
(CK) ;Ca}y d/6>d/5> d/4> d/3>d/2(CK) ;Mg 2y d/6 > d/4 > d/3 > d/5 >d/2(CK), B& Ca JuEA,4
i Z SRR BIRE S Bk B TR PR A Y N P K Mg B bR EHm s T 1 ~ 1.5 f5, AEIEFRS
W LLE N, PR E TR B R B 5 BRI ER | ZAmARIB0R B o LI REE B AR 2R 1 3% in
HRFIEER RN, KA P HAI T BE TGS XTTREEMEE BIRRERSN, BRAN TYRSE TR
7K 3B . (B2, BEE B BRI, B = B4R , B AL R 55 2 B i3

I, ZHEAREE B RE T ] R URRKREFR S AN E, EBE T BRREAESRENF 541 I
HBRGHERF, F, RERFESRARRME, TR TR AR ZEL, B T4E> DEEEEAR
ZEFGRZ BRI, R R SRS A B K R B 594h 38, 5 R Bt A 3 A0 4 , U R AL, A 7= B
“FLRzHA” (TPD) H 2 /8 , AR BAE R T LM E AT ik, Bk, SR B E R REFMEIR #1T
R, ARSI I, BB a0 EMERA,
3.3 FWHENWKIN ISR RARBEN N

BT RZETHEHRNEWE, AR AGEAPRANFIBREFBIRBE, ETVTERP, BHKRIATEEH
FASERHEEZAXBMERNE, [IBFEERZ R A B2, R 32 B2 e A A
TERMEBN N TEMFESNERESER, B, KATYVAFEIZERRENERAEE - EHNE
5L XTSI R B SR EU RERBRENEENTER R TR AEBERE X, BT Ca REMEY
WHAS W, BME—F PRI Ca RRMABIIBESIME/D. MHKIUMTTEMEN B ZESS), ERER
BB R R R, ERZETHEHENEMW,

FHL AT BRI R IR BIVE BRI, BB GERRNAE4 A TR 12 A T4,
I HERGE R KKK 3, WE 6 ~E 10 JLUEN ,5 MARFIH T, RAFIWEARLET A 10
AUy e, X BRI S AhM 8 AmAr L HEAENEm, A, ERTENTEERAX
Bt , FEZ I T BRI FEK & VRIR TR AR BRGSRE) K HAR BRI 2 B B i 2R
HERNEZARmW, B2 PRI ENRRERASERZ —,

£3 HRMEREIDRE
Table 3 Registration form of fertilizing content for trial field

HERE B ] MRBRREL () BEHEALE (ke) Rkl

Time Amount of rubber tree Total fertilizer Kind of fertilizer

2006-03 591 4432 A HLIE Organic manure
2006-05 591 550 % & FE Compound fertilizer
2006-06 591 6400 JEFEAE Fresh frond
2006-08 591 550 % & FE Compound fertilizer
2006-09 591 4433 A HLIE Organic manure

Lr B FTIR, B RRSRARAN ZI5 P RIBOBRAR , L MR B TR D, s A TR E RS R G IR RS
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ERHBZSVE, BR,BEAR—FRRI AN TEFEN, EREREE RS RS e, ATBAFR, 3
BRTRRAERT R, O T HRRE R FEMARES M it CERFRE) Z BT E , bR EFEER
JEREAR 7 73 B A BT OR LA RAR I Bl AR S R G TR RSN R , IR B A At et 4 kL i e 2,
B, FFERE T IRELIF MR SEIRIB R R LG , BT ZRRA R FR 7 B N B A ML= 1835, B
FrOITER R R 4L & L R SR , T A IR AR A R AT 2 B AE T B BR AL 2B 3 R A0 B9
BRI, A BE R A M D AR ™ b T e PO MR
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