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Table 1 Runoff, boron loss and leaching under different leaf areas

HEARER RE2RR REERE A W52 R REemndRg REARNE
Leaves area Accumulative Accumulative Leaching  BIAXAY Accumulative Accumulative
index runoff (ml) boron loss {(mm/min) Correlation coeffi- runoff equation boron loss equation
(mg) cient of runoff

and boron loss

0 6525 0.1823 049 0.9626 0=3585.79+241.53T  B=-7391+6.59T
0.36 1481 0.0311 0.76 0.9982 O=—542.71+51.99T  B=-10.79+1.10T
0.91 524 0.0222 0.81 0.9969 0=—-344.48+18.25T B=-10.90+0.70T
1.54 488 0.0212 0.81 0.9889 0=-239.01+18.66T  B=—78.46+0.72T
2.94 355 0.0203 0.82 0.9994 0=—159.42+12.50T B=—61.81+0.52T

O=REEZH & (m) ; B=RFAMH & (mg) ; =R BF (min); ro0;,5=0.735
2 WHERBAEAHEREFREXER

Table 2 The effect of some factors on boron loss

B# 3 M RIE K bt 09
Boron loss Precipitation Leaves area index Soil water
01, ghm’) (,min) (=) (o, %)

21.31 34.08 0 11.53

3.636 31.62 0.36 17.99

2.595 30.43 091 10.25

2478 31.81 1.54 27.52

2.373 3236 294 16.70

BWARRLR y=—669803+2.3596x,—1.4492x ,—0.1383x;
£3 RipFHBESNSRINTINBREMNXR

Table 3 The relation among boron leaching, leaching and soil boron content in the dryland

B % ABR 1B BB
Boron leaching Leaching Soil boron content

O, ghm') (u,m’/hm’) (=,mg/kg)
4,045 425.516 0.2134
12,076 544 462 0.2467
17.290 488.209 0.3008
30.102 555.135 0.3485
38.694 553.054 0.4826
2.899 79.492 0.2339
13.151 175.700 0.4133
24.890 174.181 0.5425
73.109 209.718 0.8394

131.559 284.944 1.0362

BB % )=—48.198+0.043x +146.053x ,
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Table 4 Profile distribution and vertical moving of HWSB in different positions of the catchment
;i 00A 4 Bl B ERERY OBk
Position RE ok s RE Pk WEE #k¥  Assembled  Transfer
6 3| 163 | coefficient  coefficient
Depth HWSB Depth HWSB Depth HWSB (%)
(cm) (mg/kg) (cm) (mg/kg) (cm) (mg/kg)
%) 0~15 0.362 15~40 0.196 40T 0.074 225 459
i 0~17 0.238 17~33 0.140 3BUF 0.095 1.59 63.3
K 0~20 0.381 20~40 0.169 40LLTF 0.092 2.05 494

H EMARM=(4/B1+B1/B2)/2; T E=(1-((4—Bl)/A+(B1-B2)/B1)/2)x100%

ER, AR 4TUBH, BkBESHEE KA LETNLAEHENREERIAR. BE
BERTIRSE M > FTHRAKH> FRARRAED, =M ERENERRES R 2.25,2.05,
1.59., KRR EEREWHZEANEK, TR SHOMRBELSIA R, PHRKRELE
W' N 63.3%, B /KR 5 45 B L34 P14 8%, M i B 58 5 28 F %
g, TIEBHMERLD, WHRTBEN 45.9%, TS ZMWEXLAZTRON, RS KRR
BAEX. —BIKEBNEXEBEUEMEEINRRRA X, HEBEH 49.4%.
23 REESREUMRFE

MNESHATUEFH, YMAAPEGATESREW. B, EE. FFrREfmaRA
B, AR, Fl 7o 0 5 B s A SR LB, BR B HErE AR S, BE T A HLAEANE R T
ERANEEAS. BRHA LS ERBARN 23.25%~84.25%, SR EHK L BN RE, FW

$£5 FEMEAFARBESREGHRTH
Table 5 Boron balance in farmland ecosystem of different cropping pattemns (g/hm’)

MHEB R /2 -8 # /78 T/ E R E-EZK 9-EH
Cropping Rape/soy— Wheat/water- Rape/com— Wheat— Soybean-
pattern bean—rice melon-Tice rice sesame sesame
= 355) 433.73 433.73 433.73 433.73 433.73
b b 92.36 84.22 46.67 249 20.13
AHHLAE 472.5 630 236.25 210 52.2
BAE 847.5 0 847.5 0 0
wA i 2252 2,711 3.17 1.809 1.456
r 0.626 0.44 0.711 0.236 0.377
BRIIE 16.023 10.419 16.824 5.669 6.903
WASIt 1864.991 1161.52 1548.945 676.344 514.796
b 33 645.14 645.14 348.54 348.54 348.54
W R 502.14 502.14 296.59 296.59 296.59
PR 67.04 58.86 72.38 22.81 27.02
wiAit 1214.32 1206.14 717.51 667.94 672.15
- 650.671 —44.62 867.435 8.404 —157.354
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RHENERRARKE., ITREBLEXRRE, AIEEWENFIEGA HHALES
AR 10.14%~ 54.24%, BHH A L BHAR 3.01%~7.25%. Wi EYHERIFTEHLRE
BERBA HEASSHAN 0.84%~ 1.34%. KREAWRNE D ETERRKMHKE, BN
B o5 S B 48.58% ~ 53.49% 1 41.34% ~ 41.40%, H 7= &b 4 tH A0 BAR TR k. RIS Rk
HAK, RESREK 3.41%~ 10.09%, EFMMHEFRAFE =R -5, BN ETEREEMH
KPR, RBREMREHER 7.5kg / WS, BHA=F5 8, KPP RKE-Z
HSHBR, NSHEXEEERKRBMBE, TREMEFE P TBERBELER,
24 MMM REELRRE

RIERENE RN LT, BRRARENER (LE 3). AT EEIUER

(] 3t BBk 3t 3R [F]7E A 00 1Y 4E AL B B LB E K
—— HUKEMW HWSB
—— X#H A Exchangeable B

0.50 —&— WA Adsorbed B

A& &Y Occluded B

%
-
Eﬂ i 040 BV Organic B
- B
§ g 0.30
[<]
§ 3 o0
=]
B 0.10
w

0

4 5 6 7 8 9 10 11 12 ] 2 3
A Month

B3 EHAKEEESHEFEELAE
Fig.3 Annual change of different form boron in the bottom paddy
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Table 6 The annual change of available boron and organic boron of paddy cropping patterns (g/hm?’)

A HHM Available boron HAHLH Organic boron
Month  M/E-%8 M/ R-H8 % /M-8 /518 /8- %/ M-8
Rape/soybean  Rape/watermelon Wheat/watermelon Rape/soybean Rape/watermelon Wheat/watermelon
-Tice ~rice -rice —rice —rice -tice
4 598.5 598.5 598.5 823.05 823.55 823.05
5 701.78 764.66 764.66 813.66 802.62 802.62
6 643.39 989.62 861.75 804.41 782.76 782.76
7 719.6 728.25 1079.1 795.91 763.8 763.64
8 571.43 585.2 804.62 790.26 751.55 747.01
9 465.4 482.24 619.33 791.95 750.52 740.6
10 377.16 504.31 479.21 794.18 750.31 738.19
11 688.08 563.7 534.68 796.11 747.08 734.73
12 637.72 599.13 377.55 802.39 746.21 729.47
1 318.44 311.08 321.09 804.58 742.64 725.29
2 211.89 215.83 300.14 802.04 734.82 718.27

227.76 376.49 349.8 799.44 727.12 707.57
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BHRE, LREXRWE—FEAPINHE ANMEE, F-TREE 6~7 AH, BN HK
E1~12 H, FREESHHIAE 10 AR 5RER 2 A, AEEEBWMSEXRE, B
R S B AT 0.47mg / kg DA, V3T & % fE Y7 80 B W s 78 (0.5mg / k)
B, A RENA L ZRMBRGBA, BHE 2 ARNAEABRAPERMRTARRE
KIETH, B 7E 2 AR — KB R B L RAXM S BEH, FHEF TN AE
EANEE XXNMRERRFRBEAEMNN, REHINELNERZH LHEHK
WAV TREESR. T EA YU A LA MR 1 4MA,

3 ER5iTie

REE Er R K AR 4Dl 48 K FR 4 AT W) S FF7E (96.38%~ 97.60%) , BuK I HET ., 35 %5
WERHER AESHW ANSWLH5 R 52K 0.48%~ 1.17%. 0.20%~ 0.92%.
0.16%~0.23%. 0.41 ~0.55%. 0.84~ 1.14%. #KEHWEE 0.152%~0.356mg / kg, B+
&AK, R SR 1338, B8 240 ST R AL , A0 HE A AE Rz 5 B, PR R0 EE

FEEERFABRAESRANBESAARAEARTARESRSA. KiE
SXKAARBUBESFIFENAR LI REMRE. X N H RS,
FROKBEBMER, BAILE. 2R EEENBSERME UHEYERERR, &%
RUHPKBEEBEERHEINREZELNR . BMAEEIBRB LR/, EEBEEHK
MR AP FERYLIE, H BB K F X LW, S ERIMEE, REMUERHE. TN
LGP, B R KNS, AW R, KBREAE, AR EEIBRK,
REBRERAND, T HERKBUHEWR AR B/ IH—3, EREEKEREDR
FELMTE. EZHNEIMKEA, ZRWE KN HEK, TRELRSTERR. BRBK
BEHEBMKTRERL, BEREYAERERR, ZRENEIE,. 2WELELSWEEE.

SOEE B X AR 4T & T AW B o R At Ak, R A A B P A o R HERY
HEZENKE, oW /E-BUEL—-EM 1L AGRMKEN 2 AHHHNEERD
7.5kg / hm?, 3% A {3 7T 38 4 i1 3 GR 0, 36 T DAGR 45 H A SR K E AT M, {H7E MR
B—K#Eid 15kg / hm’BF o] {F 4 A 300 S B AP 0.8mg / kg, ERERFRT EEM
FEYH BRI, ENERREARMBENE, RAEBE 5>, BEAV0%
S5RAZWMEMWHEELER. KERETRAMW / R-B—mH/ 2-B—% / R-MH.
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DISTRIBUTION, REMOVING AND REGULATION OF BORON
IN BROWN-RED SOIL IN THE HILLY REGION OF
SOUTH HUBEI PROVINCE

Cao Cou—gui Zhang Guang-yuan Wang Yun—hua Cai Chong-fa
( Huazhong Agricultural University, Wuhan 430070)

Summary

To aim directly at problem of crop demanding boron in sustainable agriculture
development of brown—red soil in the hilly region of south Hubei Province, the content,
forms, distribution, annual change, runoff, leaching and balance of the boron were
analyzed. On the base of the synthetic analysis, the simulation model of boron cycling
was set up. The results showed that distribution, removing and cycling of boron in
different type farmland were different in the typical catchment, the period of annual
change of majority form boron is six months, the surface assembled of HWSB is
obvious, but the vertical transfer coefficient of HWSB was different in different type
farmlands, boron loss of runoff and leaching were affected by leaves area index and
stable leaching ratio principally.

Key words Hilly region of south Hubei Province, Brown-red soil, Boron,
Distribution, Balance



