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Yy P RO B BRSO B R A A KRB X R, SRR E
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R A B R R R TR SR B O s BGE 20 B A RCT L, B4 5.00g. 4 Bl A S B
H 1.0, 2.0, 5.0, 7.5, 10, 15mg / L # 0.02mol / L CaCl 78 ¥ 20ml, IE % &, UP =<+
“EABRB T, T25 £ 1ICHRBTHEERD 23 /MY, B.O, REBER 10ml W, £RE
10ml b # WA B0 LEH A 10ml T CaCLIEW, EF BT LHE E LR KM T g5
&% 23 /0 e, BOBR LSRN, LR R A RS SRR E LD,
1 Bt TR ELMR

Table 1 Some phycical and chemical properties of the soil samples used

S pH HYLE FTEF 4. 2] SEFEE YT LI
Sample (H0) oM. Amorphous NH:OH » HCl- Clay content Clay minerals
Fe Al Mn (<0.002mm)
No. — (g/kg)— (mg/kg) (%)
1 8.1 17.0 225 0.92 327 26.8 11,° ver” Kt
2 8.2 11.3 1.57 0.16 293 215 11,Ver,Kt
3 8.3 18.0 2.82 0.54 336 272 I1,Ver,Kt
4 6.5 14.7 2.26 0.01 203 8.8 11,Ver, Kt
5 6.9 11.9 1.79 0.72 426 336 I1,K¢, Ver
6 6.4 12.2 2.25 0.72 381 35.0 11,Kt,Ver
7 52 16.4 2.57 0.21 410 225 I1,Kt,Ver
8 5.3 152 2,08 0.96 337 28.1 I1,Kt Ver
9 6.2 9.8 1.56 0.53 249 353 I1,Kt, Ver
10 6.1 13.7 2.28 1.19 488 28.7 11Kt Ver
11 5.5 13.0 247 0.98 376 36.5 Kt

1) I (Uite) FFA; 2)Ver (Vermiculite) A 3) Kt (Kaolinite) Rl .

3% 4 B A% BUE 3mm 5 B9 1 #E 250g, 33 B (BB ) #% NIP,0,/K,0 4 0.20:0.15:
0.15(g / kg) i LB i A B 4863 18 ep (4351 A 3 47 43450 NH,NO,, Ca(H,PO,), * H,O Al
KCI fERER) , a9 AL B A2 AE R et b 0l 1.0mg / kg (A %4k H,BO,fEREIR), AR E
K. B EFESBESE, A 250ml NEEHEF, MAREIBA B R 48, [ 18 5 3HRIL
WA R EB FK (EHEESKREEHBFFKER 70% Z£4) . [FEEMERN T (il
821), B # 5 Bk, 30 RS Heaksh i, 44T, B3 20 BB 4.

Rk & BB e BUERE S 0.15g, I 1mol / L HCl 10ml, 3R % 2 /hed, L E R
7L

2 HR518

2.1 IEIOR M-ARAR 5 iR
FIRRH TR T E—ERET, WM R Rk B P AT, 0 B 0% BB i ok B A
W B B MR R B PR B A AT R R R, E A T h R A T R R ES, HORMAT
FFA Langmuir 2.
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(MR X AHZE 38 E R &, K R 45 3 C B M i B i R
XHBARRMR., YWETE EERYSRME, WO RN EEREE EBAREN




72 ' + % #® 35 %

EHER B R b, X B A B T A Freundlich 75 78 3 k.
X=KC" )
EQAF, X CHEXE R PHRE, B TEEANBEBBREZRML. K.n REER
SBRFY. KESEHAR, AW E S W% M. NEE b R E R, R
AL AR AT 33, D) O Bt ok R AR R A2 89 Freundlich 58 AU ¥ 3 Ko, n BA—B B FER
A, @ ST B, R B AR R 5t AR AT 5 — Freundlich T RRRRR, (H B E X
o BB AR ER, WRATRARRWE IR P RRRITRH.
X =K'C" (3)
X ARARBHE, CRBRBBPHUETERE, K n' 8Tt i 250805 5.
EEHR (2). Q)R EF, THAK = K' — K.FIAn = n' — n 358 ¥R 58 0 5 %
W~ R 82 9 BT 33K/, M A K + AnBi o B0 88 U8 6 46 /5 R B (hysteretic coefficient). #i
Ja 2R BORR, U R A — A R Y T /DS, SRR O 3k 5 SCHR [4, 10] TR B S AR R A B
AR R B EREN T EE NS,
2.2k IARAR PH-RRAR FT A M
BB FAT, AR L350 6 B AR R B M R EARK., B142H%
Bt~ AT 3,4 5 IR ST E R 10, 11 5 A R M AR R 2R, xR
Bt — A W b RGHEATIUA, B T & R A RN O R, 7R IR 1 R B i 4R B TR R AR AE B
Langmuir T H# X, « K5 Freundlich A8 K, A RFMAE R, AL®P, X - K5
K, IR R BH 0.868(n = 11),i5F) 0.001 1 B K, IEBALE — &1 T , Langmuir 72
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Fig.1 Isotherms of boron adsorption and desorption by the soils

B it R 6 B ) R MRS H R 5 Freundlich M —%. AWE 1 JUEH, 3 5 Lt
WML 4 5 138, TR FEREKRT 10mg/L 5,3 5 L REHREE, % 0 3% 1 3 B R
B AR R B KB 8. T 4 5 L AERN P AR B 8O 10mg/L B, B R E RS T HAMH.
1B FE B B9 i O B, X PP o R B A i o S A AR ], B ORGEE  R AR Rt R L P E AL B
WX PR AR AR ORI, M 10,11 B LA R EaEE T st
Y e Fe 22 ] L B8 A b, o oz O £ R o R BT R T R R A R, 33X 345 PR T R R 2 Y
A, AR R U RS TR . B LA S R B 0.05 % 0.68, WETE. & 11
300 B R 8 R R SRR, o A Sk it SRS S R B, AK + AnfEREK, R il 4R 3ot IR
il R B9 P B BT B TEAK + An < 0.25 J5, X R R B AR/, 45 &4 4 B 3 B R ik 2
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EMZER], RS RBAK + AnBIE L 0.25 BB R — R R, YHEEEB/NTF 0.25 0, &
JERRAE, HHEERERT 0.25 B, TR BB A B AR IH WS NE.,
2.3 TR RRRR AR E X

TR R AR 5 KR & B X, BREREL, THLEY, S
PAR HSRA WU AR R 0. 35 SCRRR I , B o 0 e R R R 5 TR 5 I S, b 100—
2000mg / kg, 1M &5 I8 43 4 9mg / kg, 7E pH6 Bt JG & T 8. 48 3t B A9 1 Mt & 43 ) 24 290 0
540mg / ke® . [EIBETE pHS6 B, HHLE R AI TR T6mg / kg™, MR HEX S S
BRAE S, MRy Y, R GG 3 0 R 5 R AR B 90% Db, MR E YR
MAHTN G 10% AT, M5 3808 M 50 19 L 0E R B AT SE R M /5 i Wi FEEE, & 2
FIH THBRHOBECRBSEEEHE. 8, HRRTE (CERREALE) U R EILENAH
KA AFATURL, ANRSESHRE R BTN, 90 HEAVRR R824k
R ALY BT, I8 M2 BB 5 % 6 B 5 ML) TR B AIB 25 A A By 35 1), DT ot B0 I 3 V5
EmAR., HHIER Y BB B AR, B R M BE 10855, To B T xt i
e RN LR B /ML, HAAREEENN A SRR BT RERRK, £2
MEXRBEERA NEHERBNXRE, TERE&RE, EEMENBEEMMEN R T
BEEMR, XWUH, BEHERERE AR T MG %y EEH S5,

®2 IRMFHYRENBREERBEEXIT
Table 2 Correlation analysis between the active substdnces in the- soil and the hysteretic coefficient
of boron desorption

mERE HXREK
Hysteretic Correlation coefficient r (n=11)

coefficient HHLE EEF 8 EEFE SEREME
O.M. Amorphous Fe Amorphous Al NH;OH * HCI-Mn
AK+An 0.041 0.255 0.790"" 0.744""

> 00UKHERBEN.
2.4 SR R AR AR AR S0 AR i D Y B i

ABT SR AR 11 Fb 138 b 0 B AT A AT IS B 55 R £ W, Freundlich 7778
t Langmuir 2 5E R, 43CHE Freundlich M-S E U K B IL BN BE BB S
YIRS 8 KRR T BE—B HE, A X BRI TR 3. W7 EHET R B8, +538 il
HY R B TS E RBE I T AR RS R AP B, (B B A& 1 T 153 0.05 A i B 2k v,
B, RIA B ORI A K RSN, thRiRET 2, BRI hMlER
BEPWRGHE K EY S SR ITHROTRY, #E RAK + AnSNPK AL B BRI &
BEAMXRE r = 0.761" " (n = 11), K7 0.01 B HEKHE, 158 1338 x50 4 W% 5 /5 k3,
HY SRR R E A, £ LA 1.0mg / kg BIJS (NPK + B) , 17 Wl 9 SR 3548. 1)
NE, Y EN SRS TR R BTG = 0.511), MRS, Y xHE+
B AR . TR RS R R A R A, RSN R A AT, At ET B
FHRBRBER, 10 5 13, HAK + Anfi N 0.68, TEMEW/S , EAW4h B M ST B d Ly
FHA YR B B(E R 52% 32 7 B T 3918 89 78%. 156 HA SR v A #e4 7 IR S0t /= R 1
BB, BB R ME, B R, R MY, BT B SRR
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Table 3 Effect of soil boron hysteretic desorption on boron content of plant

BE % i R L BB N WERE HHEMSEme/ke)
Sample Adsorption Desorption Hysteretic  Plant boron content
NO. K n r K.' n' r coefficient NPK NPK+B
1 2.06 0.565 09827 243 0.565  0.988 0.37 78 220
2 1.15 0.720 0986 0.92 0997 0979 0.05 16.7 29.4
3 1.45 0.779 0976 1.51 0.859 0.992"" 0.14 168 21.8
4 0.56 0.517 0.971" 0.52 0.711 0.943" 0.15 155 338
5 1.56 0.627 0.991"" 1.83 0.647 0.991"" 0.29 10.8 14.5
6 1.67 0.960 0.971" 1.80 1.243 0978 0.41 11.1 18.8
7 0.63 0.898 0.968" 0.73 1.035 0.971" 0.24 9.8 20.7
8 1.24 0796 0983 1.17 1.140 0985 0.27 8.7 26.1
9 1.86 0725 0987 1.56 0913 0974 0.16 8.7 18.0
10 1.94 0.58 0979 2.50 0.701 0997 0.68 55 17.4
11 0.65 0.887 0995 0.82 0984  0970"" 0.36 7.0 233
FHEX 0.28 10.8 223
PRUEZE Sy 0.05 1.13 1.62
TREBCV(%) 17.5 10.4 7.2

o owrwerS3SIIR0.05, 0.01710.001 8K X B E .
my, £ F i E R A SRS B R R, R RN 104%, HERE, TR RAKT EES
7.2%, X—EEREH, Pl 3% bR R R, ST E SR RAR O AT R4 —
TE RIS IE, 3t TG I —E ERE X,

3 4 it

Wi7E 4 bR MR R A R R B R A IR R R SR, R
WEHEREAR, MY AEN LR RBE R, RN ERRES DREEYRA
X, HhLERBAGEREER IR T RBRERRNEERR.
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ADSORPTION-DESORPTION OF BORON IN SOILS AND ITS
EFFECT ON BORON UPTAKE OF PLANT

Zhu Duan—wei Pi Mei-mei Liu Wu-ding
(Huazhong Agricultural University, Wuhan 430070)

Summary

Adsorption and desorption of boron in the main upland soils of Hubei Province
and the boron uptake of rape shoot were studied. The experimental results were fitted
to the Freundlich and Langmuir isotherm equations. It was found that there was a
significant hysteretic desorption of boron in some tested soils. In this case, the shape
of adsorption curve was different from that of desorption curve, and K.’ or n' of
desorption equation was larger than that of adsorption equation. Hence, the difference
due to hysteretic desorption could be described by the hysteretic coefficient (AK + An)
qualitatively. When AK + An > 0.25, the hysteretic desorption was more significant.
The reasons for the hysteretic desorption of boron in soil were very complicated. The
contents of amorphous Al and Mn oxyhydroxides were positively correlated with the
hysteretic coefficient in the experiment (n = 11, r = 0.790" ~ and 0.744 ", respectively).
The boron content of plant had a better relationship with adsorption—desorption
property of soils. The value of AK+ An was significantly correlated with the content
of boron taken up by the plant shoot (r = — 0.761° °, n = 11). In the case of boron
application, the effect of hysteretic desorption on boron uptake by plant could be
decreased partly, and plant could absorb more boron in the soil.

Key words Soil boron, Adsorption—desorption, Hysteretic coefficient, Plant
boron content



