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Fig. 3 Distribution of water-soluble boron in soils of China
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BRA % - & Bag (ppm) | HABMMEN
Types of puem . -
materisls - " Fofm .} Content . 1 ' 9 of total B
. i:t&ﬁ; ) ' 31—66(48)* o -
BANEE I 20—65(39) - 82.02%
, Loess S T ] L As—Ises) | 17.38%
 CEX B¢ B9 D3 =B 33-81(62) L
_ . CZS P 26—T4(55) 88.02%
Loessial soil RE&EE - | o 5.31-7.91(6.63) | T1.60%
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Table 2 Boron content in soils of red earth region (ppm)
+ M 2 @ KA
Types of soil Total B Water-soluble B
TR ] 9—58(203* 5 0.84(0.26)
PIgAR: | 0.05—72(24> 0.01—0.59(0.18)
ai 1—125040) S E~—0.58(0.14)
* i,
T3 OMPWHH (AL ppm)
Table 3 Forms ot boron of red earths (ppm)

REiSHE - b & B FHER B ERIYTIr 8
Parent _materilg} Form Content Average % of total B
grarawte | 0 =B R o4 -

) B AR A5 ) 46 —93 61 95.38%
Quaternary red clay Rt AT 1.88—4.30 2.81 4.649%

G ] 49—154 94 —

. BARE AW 48142 91 . 97.13%

Limestone RS T AT 0.86—3.37 2.38 2.54%
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Table 4 Boron content of paddy soils (ppm)

7K B A

Water-soluble B

=S | \ & | - \

Type of soil Total B

S —0.60(0.18)

kL 5—-351(6%)*
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AREARR T 12—61(45) 0.10 -1.79(0.72)
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Table 5 Boron content of saline soils (ppm)

**3“ 1'00
Y] A | BE (m)| L@ | AEEE “z@
. Wates- Water-soluble wao

Type Location Depth Total B soluble B T Total B
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Table 6 Boron content of planosols with poor and good drainage (ppm)
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Type of soil Depth total B Water-soluble Note

0—25 2t 0.09 R

Rt 2550 19 Rk %f”“i
0--20 16 : 0.39 HEAK B 05/
20—55 22 0.28 SRIER
0—14 . 31 0.27

B¥t 1434 30 0.01 . %EE’M
0—17 46 0.35 HEK BT, R e
1732 24 0.19 MERIER

() £HPWMOGBRESHMER -

LSRR GEA R R BRI,

WYY RERREENGOTRENETRHXO MU RE L, b5, ﬂ&‘fﬁ%}(
C A BRFEWMP R, —RESWET 2—Sppm HAE# R,

R TR HETRERD, RERKREB, AdIRRESESHMMNET HEX
RO RANNEN, HFARERB LM NS FEYSSEZALBMIETERE, A
HOPMRERATRERZSER, Kb A RENH AR BRI REL
SRR BT B R Yo BB R RO B, RS R L YRR = K (B 6): -
CE FERBLE, KESEOT 0.25ppm, REEBKX, M kWIS EAE Y



“m

Y &% THGENSERAAREE 359
10
- AR BHAEL
B
g8 | *®
ig s 5
! Y 6\/1 ¢x/$
R
&
' ,2
0o 0.4 o5 08 Lo 1.2 g
I HCP AR
Boron concentration of
equillibrium solution (ppm:_B)"
#1 -1, 0—14 cm; #1—2, 14—34cm; 21—3, 34—48cm.
Bs HARRB(SEEDARLNSRIRHESE
Fig. 5. Boron isotherm of planosol with poor drainage
\/
73
A Y X
W ;
C; — rl / v
. | SEED O L |
SR ° !
| T Y
! : ¢
P £ i ‘ ] r _ _
B 7 Al T
SII <025 ppm Bk, e 1 i VAR Sy NS S
WSB) | TEART R | L "d
E '0.25—0.50 ppm B(sk¥a: r 7 B ’ :':...’, 1
. ®,WSB) o ‘. = ‘
[ » o m.ﬁ.\ll N <3 N A
- 44 » —
L BERRR U EEARE UL BETRERX
- ‘ He RBREMNGMIMSHENEAMK
Fig. 6 Soils drficient in boron and delineation of application of boron fertilizers
IR EEERMER . WEXRBE,T AR
- I-1 2 EANMCEGEX, @%ﬁiﬁ‘fﬂiﬂ ﬁfiﬁﬁéi%o FHEmAE TR
B MR WL KT TE IR,
1-2 2, b EGEX, TEAHEARRNEGL . ARXLS, EHEDER

¥OREER KENES,



360 . .:_ i T ﬂ % . *E 26 B

- = =

~ [

U % B, KR AEEE % 0.25—0.50ppm, ﬂzﬁan% mzo mu:ae-u
BOBRBIEER , R AE R B A, BT — R, T R, .

-1 % WHNBRER, SEON. K8, GRELS. BMEs KUK,
WG B4 KT RS, |

-2 % JLHRGRBX, ﬁiwﬁﬁeﬁi Bt R M, BELA R
WL R T AT S,

I % T AEGRANE M, KA A& B7E 0.5ppm £ B B R SR
B2, TR WA SRS 1 £,
() |

C REThER A BSENES —500ppm, EHARY cppm, FERK, S+
B TIRIR + B %, o

Tk A A RE M REESNEGT R E LS A, RERERL
5 S A e MK - S0 AR T,

ﬂ@amﬂimﬂuﬁﬁmﬂeﬂni’m ‘IYFD@FE)%EEHEB’J%%O

£ % X B

(1] X8 k. Ei—*\ﬁxﬁ!#\?ﬁﬁ; 1935: QMZM§7E:§B’~&@&§EW}EO AR, e19%3
5, 219—223 1,

(2] ®mLUE>1975: P}‘Eﬁﬁﬂﬁﬂﬁﬂliﬁﬂﬁﬁli)ﬁ?a 5. Lkl SRRt - 210 7|ﬁi,ﬁ$tﬁﬂﬁﬁo

[3]> X RHE EH4,1980; RERBSHERNIH. HHPHR-FL17 838, 228-2397,

[4) ZEXE EWHHES,1973; MNEAIHRAEXFHBANHAR. Kﬂtﬂ¥ﬁ¥ﬁ9%3m:% 1—19 I,

[5) Keren, R. and Bingham F. T. 1985 Boron in water,soils and plants. Adv., Soil Sci., 1: 229
279.

[6] U.Ss. Salinity Laboratory 1954: Diagnosis and Improvement of Saliné Soils. Haaduvook 60. U.
S. D. A.

REGULARITIES OF CONTENT AND DISTRIBUTION
; OF BORON IN SOILS |

Liu Zheng, Zhu Qiqing and Tang Lihua

(Inssisute of Soil Sciemse, Academia Sinica, Najin:)

Summary

~

Studies were made on the regularities of content and distribution of boron in soils of China.
The total boron content varies from. trace-500ppm, with an average. of 64ppm. There are two
markedly different regions which are differentiated by boron content in soils, i.e. solls rich in
boron and those poor in this element. The former includes soils of Tibet and other arid .inland
as well as saline soils; while the later includes the acid soils of South China, e. g. red earth, la-
teritic-red earth, yellow earth, purplish soil, etc. Various loessial soils have a medium amount
af tota! boron and low water-soluble boron. Boron content of paddy soils varies greatly and soil
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acidity exerts a profound influence on availability of this elements. Calcareous paddy soils have
a lower total boron content and a higher water-soluble boron content; while the acid paddy soils
have a higher total boron content, but a lower water 'soluble boron content. The saline soils are
rich in boron. In the inland saline soils, boron content can be higher than ZOOppm while tho-
se of coastal salms soils are lower, ranging from 50—80ppm .The water-solublé boron content
is high in all salins soils, ranging from 1—30ppm.

There are two main regions of soils deficient in boron. The reasons of the deficiency in bo-
ron of these regions are quite different. In the loessial soils and soils derived from the alluvium
along the Yellow River, both the total and acid-insoluble boron contents are medium and high
respectively, but water-soluble boron content is low; whereas in the acid soils, both the total
and water-soluble boron contents are low. There 1s another type of boron-deficient soils, in whi-
ch the deficiency is related with poor drainage and accumulation of organic matter in soils. In
planosol and meadow soil with poor draingae, organic matter adsorbs boron firmly and boron
cannot be released and absorbed by plants. In these soils typical boron deficiency symptoms

may be observed in plants susceptible to boron shertage. Isotherms of adsorption of boron re-

vealed that more boron was adsorbed in plancsc] with poor drainage than well drained oncs.
Furthermore, upper horizon of the profile of planosol adsorbed more boron; while in the un-
derlying horizons only a little or no boron was adsorbed.

Dt.l,meatxon of boron-deficient soils and of appllcatxon of boron fertilizers is expressed
by a-map. 'f'he types of boron-deficient soils are denoted as- follows. - -

Type 1., Severe deficient. The-water-soluble boron is less than 0.25 ppm. Good response
of crops ta boron fertilizers may be expected. Type [-1 is distributed in the acid soil region
of Soyth China. , Type 12 is distcibyted. in the caleareous sqil region of North China.

Tyipe I1. Deflcxent in boron. The water-soluble boron 1s from 0.25—0.50 ppm. Ke-
sponse of crops to boron festilizers may be expected, but not as well as that in the Type 1. Type

‘1] i distributed in ac1d soil region. * Fype 11-2 15 dlstrubuted in the calcareous soil region.

Typeﬁll "Sbils poss1bly deficient in boron. The water-soluble boron is around 0.50

ppm.’ Hbwever, only a few or no field :experiments have been conducted to calibrate the re-

sults pbtained by: chemifal enalysis.



