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AR, Mg lE. MR TFTE . = HIERE, BitHEW 2.1mg / kg +5 6—75+HF
FEER G, AT LA LR T 2, WEHRSEME T ZEY G E-M3E-E), Bitim
1.5mg / kg £, AWFRAE ERRREHT, B 1—55 108 NH, 6.7 ST 0EME, Sifk A,
12 BFAB

X NPK Al NPK + B M4, 4 KEE, BE¥ L 14ke, UREZHHEE LA SE BB H. NPKS
HILL (NH,),SO,. KH,PO, 1 KCIYEAEIR , 4 S8 FEftE, A4 i 36 10 a0 AL TR PR A Yo S 0 28 wh e 821,
e 2 s, 1200, Bl 40 X) T 1994 4 12 A 14 B3k, s KR Ll =8 7ok, B
1.3 THR&E

TAEREL =K, BT 19945 12 A 7 HEBREL 19953 A1 BWEH. 4 A 288
TR & 0, TRERTED 20 HIF, &,
14 LHSHF

(1) Mannitol-B: Bt £ 5.00g, A 25ml 0.02mol / L CaCl,0.01mol / L HEBEEEK T 25C &4 P

R SR T BMABMFXRUMER
Table 1 The type and agrochemical properties of the soils tested

LRSS REHE  RESEG)  LEEY pH MR SEREE RUkERW H B BR R KW

Soil Locality Parent Type (H:0) Exchange NHOH HWSB  Mannitol NHOH

Sample material -able Mo« HCI-Mn -B * HCI-B
No. mg/ kg
1 ENtE BHELHBEY  BEE 69 202 3924 0.221 0.440 0.897
2 KITH 4 QIR AL | Kt 8.1 7.6 310.9 0.248 0.859 0.995
30 FungE REWOKESBY M £ 65 421 1274 0.351 0.281 0.614
4 TEBN SO BY O EHE 0 6l 92.6 34722 0.208 0.352 0.527
5 S o REaibs KEEt 80 8.3 2269 0.153 0.215 0.298
6 RBTHEMI BOLANEY  AFOE 550 1283 220.1 0.175 0.184 0.355
7 WEARE FNLRBEYW O % 52 1719 181.5 0.345 0.281 0.232

= 24 /B, 08, ORI R KBE M- R M- X B REANE.

(2) NH,OH * HCI-B: X -4 2.50g, Sl A 25ml 0.1mol / L NH,OH » HCI-0.01mol / L HNO % F
25C M T IR 30 204, U8, I IAE R (1),

(3) 1-HE 50 VAR . Bl BRI 2, IR VPP A DR RO W . O (L 5 3 e M B O B 3 S
e,

(4) 1% pH, HWSB F1 3B e th4d . A& S0 B0 E .
2 ZRHE
21 TEARERBESERETHTWL

2.1.1 HWSB 34k F 2R, BB HEIN, NPK 4072 HWSB S 2 EAW A
FOHPEABESENE 25K L, BRI MBEAATEAEZ 0.226mg / kg +. M6 5 1
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F2 WEAFEKME N LR L R (ng/kg)

Table 2 Boron contents of the soil during various growing periods of rape

+ TRES NPK NPK+B
Sotl Soil sample & AT MER B BARAT MEY B
boron No. Before Flower-bud Fully Before Flower-bud Fully
transplanting blooming transplanting blooming
1 0.154 0.183 0.302 0.517 0.502 0.550
2 0.368 0.391 0.594 0.924 0.765 0.850
3 0.156 0.195 0.298 0.565 0.388 0.543
PoK I 4 0.084 0.112 0.177 0.646 0.831 0.488
HWSB 5 0.090 0.122 0.148 0.416 0.292 0.310
6 0.144 0.123 0.130 0.668 0.501 0.516
7 0.193 0.202 0.272 0.587 0.470 0.536
X 0.170 0.190 0.274 0.618 0.536 0.542
1 0.679 0.804 0.769 0.906 0.894 0.990
2 0.642 0.653 0.727 1.103 1.243 1.137
H R B 3 0.325 0.228 0.486 0.336 0.451 0.683
Mannitol-B 4 0.661 0.747 0.810 1.032 1.230 1.892
5 0.540 0.570 0.604 0.585 0.699 0.741
6 0.853 1.353 1.469 0.948 1.484 2.004
7 0.743 0.908 1.143 0.716 1.182 1233
X 0.635 0.752 0.858 0.804 1.026 1.240
1 0.332 0.383 0.108 0.424 0.444 0.382
2 0.902 0.953 1.190 1.753 1.631 1.611
3 0.159 0.098 0.210 0.179 0.240 0.250
TR PR e 4 0.138 0.084 0.026 0.352 0.454 0.424
NH:OH * HCI-B 5 0.230 0.088 0.213 0.526 0.342 0.291
6 0.424 0.250 0.148 0.322 0.302 0.494
7 0.105 0.193 0.233 0.301 0.362 0.372
X 0.327 0.293 0.304 0.551 0.539 0.546

EMATH.pHEES® 1.2 5 BA AN EFAHE; Ml NPK + B 403 HWSB & &4
WA TR, BRI LA, BBERNTRE., (ARBRW, B 1E, ARBE K HWSB &
BEREFE MNMEET LR (EKI).

2.1.2  Mannitol-B B % 1k ME2FH, BAF 4845, NPK # NPK + B M £ 3
Mannitol-B # 2 EF#%H. 5 HWSB 2L #8 4FM R, o NPK 24 ¥ 8 2 NPK + B 4b
#,6 5 14 Mannitol-B_ L F & &, ZALFAT 24 514 0.62mg / kg 1% 1.06mg / kg
.M 125 REMNEMAAHE., (BT, NPK AR E AT A AT E, NPK + B 4b#
EEMEARE, 28,825 150 453 5% MEEKTF (F3).
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2.1.3 NH,OH- HCI-B 284k &4t 13K NH,OH « HCI-B& BB 4E K E 4
(9 A5 T LT 3 3, A HWSB Fl Mannitol-BAS A & £ W1 \E 284k, T & 4 K 3 4 -+ 38 2% 3
Wl AR B (R 2). N RBAFESERE, AW A KFE 1+ NH,OH -
HCI-BE R EA ERIF—MRERES (R 3).

3 BHRTAEKHELHBEERERELR

Table 3 The test of the diversity of soil boron contents during varous growing periods of rape

T THRERT NPK NPK+B
Soil Soil B —— MEH—— BN BARHT MEH— BN
boron sample Before Fower—bud Fully blooming Before HFower—bud Fully
No. transplanting transplanting blooming

BEMH BEME BEE BEME

HhK 7 P 1-7 0.020 0.084" —0.082 0.006
HWSB 1-3,5-7 0.025"" 0.098" —-0.127"" 0.064"

7R B 1-7 0.177 0.106" 0.222" 0.214
Mannitol-B 1,3-7 0.267"

e e 1-7 —0.034 0.011 —-0.012 0.007

NH:OH * HCI-B

Wk, xS BIFR 5%, 1% T EK T (FRE).
AR REZ B, FE R R A a3, MR TAUEN S E B .

22 ZHMIBEIEEXR

2.2.1 Mannitol-B 5 HWSB % & # 4 %8, Mannitol-B #l HWSB & 2 X AL ¥
AR Z1 T F , NPK L BEZE B 4 6 2% #1867 HWSB 4L & 41 5 Mannitol-B 4L & Z [H]
BB ENMHEFEKF (r= —0.950"*), NPK + B ZFR7E 5 B 53X Fh 56 & th 3231 B 3 K7
(r=—0715), HE*ZHH A HME. NEELE, Mannitol-B & &iZ & T HWSB, i &
HEMZEE2AMX, RAXBEHBFEE - CWELXR MEMEERKN, &
Mannitol-B & & L A £ 5, HWSB 7% />, Mannitol-B - F-3 /> BF, HWSB L H %,

®4 =R IMERIEX S

Table 4 The correlation coefficients among the three fractions of soil boron

NPK: NPK+B———— AR A=A
T He BEWQC VEHO BENO BRWO WEHE BILW® Difference in various periods
Soil boron Before Flower  Fully Before Flower Fully @-0 @®-@ ®-® ®-6
transplanting ~bud  blooming transplanting —bud blooming
HWSB~ Mannitol-B ~ 0.075 -0.244 —-0.328 0.639 0.601 0.053 —0.950"" ~0.083 —0.288 —0.715
HWSB~ 0.833°  0.906™ 0.894""  0.768" 0.598  0.866" 0.280  0.326 0482 0.114

NH:OH « HCI-B

Mannitol-B~ 0.208 0.060 -0.177 0.530 0.316 0.070 -0.350
NH:OH « HCI-B

0.421 0.200 0.460
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B/~ & Mannitol-B 1 F8/0 1 R B ol BB B B & W 2 #1468 HWSB,

222 NH,OH+ HCI-B 5 HWSB % & NH,OH + HCI-Bfl HWSB & B Z I, Bk T
NPK + B ZbEETERIE S0, A L HEMXNEZH T BESR T FEM KT (D). —
FEHFARMBAESREARNETHEARZEMAATE, 578 NHOH » HCI BS
HWSB & B 35 % AH L, B 75 28 R A £ 2E4F 9 /5 . NHLON » HCI-BFl HWSB H 4
ERFE SR, B 22 A L5 B SWITE LR R0 TR A bR 0 S R B S
NH,OH * HCI-Bfl HWSB X — X &, 3 H At A B B4 A0 1R U, 15 00083k ik,
B 30 A 1A 5 IR A R 14 NH,OH » HCI-BE B ® T HWSB (% 1), “H W AF &
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Fig.1 The changing tendency of soil pH, exchangeable Mn, NH,OH * HCl-Mn,
and NH,OH + HCI-B in the soil samples during various growing periods of rape.
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KA (r = 0.038), R FIFLE L0 R R A ESHM,
223 NH,OH * HCI-B5 Mamitol-BEJ X & #* 4 KW, &FH W NH,OH - HCI-B5
Mannitol-BZ Bl JGiE & & i 2 AL BA X R 2, TR LA X DI FP A A SC R B B 3%
KT (r=0831"). UBIRTAEXPMBXREY), MELZREEEYE, ZHEMXH
KRRKFEET. KLt NHOH+ HO-BE B & T Mannitol-BE &, MAEAE EHFHAR. X
MAREELZREG T, DR AWK ERAERS. Rid ML RE 24
TEREEY b, EEZ & BRI R 53 [F 5 %), B T NH,OH - HCl-BHI
Mannitol-BAf XL ; BE & E AR, TIEAWRA, B2 E R KBTI, PO E €WK
¥OE L Z 8 P, T Mannitol-B 473 32 k. 45 & 1k 9 42 il , B {8 Mannitol-B Al NH,OH -
HCI-BA % PR, NH,OH » HCI-B& & B #3f HWSB.
2.3 #iX 1 1% NH,OH - HCI-B® A R

1220 T 2,3,4,6 5 REAEAZE M KA 1% pH. 1R, 1B 5 IER
P44 NH,OH « HCI-BRIZEALIEOL. B 1 \TLAF 3,4, 6 5 18 pH B R 1489 6.5—
5.5 FREBIAZEBIMM 4.6—43, 2RMRYE. X=FLHXHREEHRATHEN LA, SHE
B, 5 3 JRPE AR B T B, BOT SR R LA R B B P 8 4 Bl 3 5k, NH,OH -
HCI-BFREEAE. T 25 11 pH 4L Z BB IR E5 /9 b, pH ZE AL 25 28, 8 3R (3408
PR, A R AT VAR | 5 R IR PR AR 4B E , BT 3t B89 NH,OH « HCI-BEH B E7t. 6
Shm TR 2 Y, EAEMER AT, H NH,OH - HO-BHE X8 HE, 5K L FH
be, g EF MIAEMEAKZEWH G TR, Hit, % NH,OH - HCI-BEALff SRR 1E
EEARMEAHTESHRERMN, B 1 IERRRT Eid 4 F L8 EF K0S
R,

3 /2

I HRPARESWEEYERSZTEBR L EAEERL. TIRBEEIFEREY
MR AT IR T B, TR AE — B SR N BT BB,

2. BEARESM R AL, BEAWMEEY, TREFRERE, LRP#E
A B FEE F 2 RAEKE, AR T LU E K — 80 L850 A S R B H
PALE iR B R RE Y

3. A R AR, BT R 2 & SRR AT A LR A AR, E S
TR T B A R SW Rt BB R A, B 5 B8] 3L bR oo 7] B AR & 8.

2 % X W
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STUDY ON DYNAMICS OF SOIL BORON DURING RAPE
GROWING PERIODS

Zhu Duan—wei Chen Xiu—hong Liu Wu-ding

(Laboratory of Trace Element, Huazhong Agricultural University, Wuhan 430070)
Summary

Based on a pot experiment conducted with seven upland soils collected from
Hubei and Hunan Provinces, a research was made on the dynamics of hot—water
soluble boron (HWSB), Mannitol-B and NH,OH * HCI-B during rape growing periods.
The results showed that from before rape transplanting to flower—bud appearing, then
to fully blooming, the content of HWSB in the treatment without boron had a
tendency of constant increase, but that in the treatment with boron went up slightly
after it had decreased obviously. And the content of Mannitol-B tended to keep
increasing in both the treatments. At the same time, the content of NH,OH < HCI-B
tended to be stable. The relationships among the three kinds of soil boron were that
Mamnitol-B  and HWSB could transform with each other under the effect of
environmental factors; NH, OH+ HCI-B and HWSB were fundamentally the same
boron fraction, which was due to that the soils were acidified and the Mn
oxyhydroxides were reduced strongly after the several planting experiments. For the
same reason, relationship between Mannitol-B and NH,OH * HCI-B in the experimental
soils weakened compared to that in the primary soils.

Key words  Extractable soil boron, Pot experiment, dynamic Transformation,

Environmental factor



