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F 1 kB IREERERE
Table 1 Selected properties of the paddy soil in the study

HHLE e PRAR (%) (AR mm)

TRAR et . .
. . pH o.M CEC Mechanical composition

Sedimentary type Soil

(g/kg) (cmol/kg soil) >0.01 <0.01 <0.001
BAHTURY HRERHE 6.5 3.68 21.6 39.39 60.61 27.46
HMMETRY EREFERE 6.3 3.21 21.1 42.46 57.54 25.95
TAE TR M 6.0 3.05 20.6 43.73 56.26 2595
FHRILEY /g 7.1 3.18 20.3 4711 52.89 18.84

ERKEE BN LR R, KBS, ok R B RARIHERME LS ],

FHE) A3 R I RE AL X A HES , 2 A o BR X, IR S 0 S 23 M A b RS 0“3 317, R A
H“F5K 0475 R JA L6 R 4 A VAL A B A, /N X T AL 33.33m% (1) ZE .. MRS B . 2 6 . ZR R
FRRES. PRI, B X T4 3 G, FI/NRYRE B 3R S S WA, YR N 20ug / g, Q) FER. RS FAREM, BE K
T 30t/E, 5 ANEH A B i /N BB 55 2% 19 50 WEHE, MR ¥R BE O 0, 10, 20, 30, 40pg / g, B 3 K,
DB WSS T 4R, & /N X SR 48 o L 1 0 T

2 ZREiTS

21 REEABLIMSWHR

21.1 KBIEWMBRMBEIG  HIEEEEMAREN TR ABLIZEFE
AN, RARENS, ReEWENASRERENS MENERBM D E LSRN
R, MAARE, FEERXE, 2EABLLWRETL YN 0.0351ug / g (0.0503~
0.0217ug / g, n = 84), MR T A ERMEX K FHKF; Fat, 2 B HMHE 2R E AR+
MEBRAWEHHBOHFE. HEWREREARBRIT4NZAFAK(E2): 1)EHEE
BRERX, FHEWE 002550 / g, BF LG THEER. WHL. BREBE 14~
33m, REFHMES: Q)2WSBRERX, 28 V97 0.0448ug / g, 244 T iz £ L5,
JRSEFE EE AR, B AR, AN 1.2~ 2.5m, T MA TG, LT /K0 8, IR0 R SR Q)M &
BYEX, FHYERE 0.0351pg / g, ST, T RUIN T LAWK 2 H, ZE K. 76
HZ KB YN TEE, b T HRE WS HH A, T KA R 0 4 0 AR &4,
—BEFRK T EFEFERR, FAFILEFFAHRR KR LTS EBEE, B
TREW T BB, RARKES.

£ 2 RERABLIWSERSH

Table 2 The distribution of Se contents in the paddy soils in Jiashan county

4 A L= LW R 95%EEX

Area Number of samples Total Se (pg/g) 95% confidence interval
BRTRX 15 0.0448:+0.0075 0.0385~0.0503
PETRKX 12 0.0351+£0.0034 0.0323~0.0379

ft ¥ X 12 0.0255+0.0038 0.0227~0.0287




244 + B ¥ i# 37 %

B EARRRS, ZEARXY KB L LM FTER/N (R I)WFR: FEEH> K
PR RRE> RHEE> /M E; FERREHARRTERERG S BBEAeRLERH, &
FAERED, FINAERNTEYEREN, EEMRKBEHE<RAXEE, TR FEH/MH
WEERFEAFARE, MEEXREBATR, TRERER L, 82’ B1K.

F 3 BEBRTREBABLIASR
Table 3 Selenium contents of different paddy soils in Jiashan county

R 23] H X £ W R 95%ERKX

Soil type Number of samples Total Se (ng/g) 95% confidence interval

#HRIEH 8 0.0465+0.0046 0.0422~0.0492
HEHERRH 6 0.0403+0.0034 0.0382~0.0428

HBLH 8 0.0354+0.0047 0.0312~0.0387

/Ny 6 0.0287+0.0028 0.0268 ~0.0296

212 KBIKBHWHEE BUITREIENSTEREAFEK), 2EKBLAKE
AW B 0.00952ug/g (0.0117~0.00673pg/g) , BA& T 7K Z MRS 14 (0.01pg/g) ™.
Heph ot E T iIE AEA (0.0102~0.0117pg/g) & 38%, IEFIGFEHM & 62%. HXBHm, 28
21 NS P 12 S BUKRE KB AR S B, SR BT 59%, EMNBEmTE
B, 4ot R Y, TROKBS S HEeMBE R EIEMX HXRH - 5090 TF), %
BRI SR AR 4 5 H B HIRKHE R &4 .

* 4 BEEKBIAEYEERE
Table 4 Available se contents in the paddy soils in Jiashan county

THRRS £y vixd b HFRWESE (N cv SEBAE SEAKBLER%)
Code of soil  Grade of Se Location Available Se Percent of total Percent of total
samples contents (ug/g) (ng/g) soil sample(%) paddy soil area
S BE 0.0117£0.0034 (4)
0.0120~0.110 THE 0.0113+0.00024 (4) 19.05 18.68 18.68
(Su~Su) BREE. B 0.0107:£0.0019(8)
Su XT 0.0105+0.0009 (4)
0.0109~0.0100 ME 0.0103+0.0022 (4) 19.05 21.87 21.87
(S17~S32) [} N ] 0.01018+0.0008 (8)
Su Y 0.00975+0.0009 (4)
0.0099~0.0080 A=.kilE  0.00894+0.0016(8)  23.81 28.22 28.22
(833~ 5s) KA. BHE 0.00798+0.0009(8)
S PR ER  0.00727+0.0004(12)
0.0079~0.0065 TE&EBR 00076700006 (8) 38.09 31.23 31.23
(Ss3~ Ses) H&E. TH  0.00717+0.0012(8)

L. EA  0.00673£0.0018(4)

22 RBENBXEEKEIBEALANSWR

221 BEAWMEWE MERGSITERA, RZEERKWEYITWE R 0.029.9/8
(0.021~0.036pg/g), BT RER W ER TE 0.04~0.07pg/g RES, 2R E L
RYERMEE, HKPWE Bl BE= 2 ERKXSTEMRT 0.025pg/8, & 40%, RKK
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XA 0.021pg/g, T 0.025ug/g LA EH#I & 60%, 7 B A< B o R K S 0 B 3 R 8K, 340 X
B K& B ARAK.

222 itk EHARWSHE KA RS SWERN S, R ERIE
TEAT R A KRR RSP KM SR, A L AL (K + B + &)
FHIE R 19%~23%; B W ETEETE 0.040~0.064pg/g, FH & B 0.051pg/g, BohE
KEMEFILIOEKAIHERS TR SEE, T35 & 0.06051g/g(0.053~
0.068ug/g), i thAEK 2 5 LA | (K 5).

R 5 KERE BTSHEXSTRMNIL

Table 5 Se contents in grain, bran and straw of the rice

ITHRES  IEABESETR JEXIWER ) MEIER AHIWE

Code of soil  Soil available Se of grain  Se of bran Se of staw  a/a+b+c b/a+b+c clutbte
samples Se (ug/g) (ne/g) (ng/g) (ng/g)
Si 0.00673 0.021(4) 0.042 0.051 0.18 0.36 0.44
Sz 0.00717 0.022(4) 0.045 0.056 0.18 0.37 045
Ss 0.00727 0.025(4) 0.048 0.053 0.198 0.38 0.42
Sq 0.00767 0.028(4) 0.048 0.060 0.21 0.36 0.43
Ss 0.00798 0.031(4) 0.045 0.056 0.23 0.34 0.42
Ss 0.00894 0.030(4) 0.054 0.058 0.20 0.38 0.41
Sy 0.00975 0.029(4) 0.051 0.061 0.22 0.36 0.43
Ss 0.01018 0.034(4) 0.064 0.055 0.23 041 0.36
Ss 0.01030 0.030(4) 0.050 0.061 0.23 0.36 0.41
Sio 0.01050 0.031(4) 0.048 0.057 0.23 0.35 0.42
Su 0.01107 0.036(4) 0.057 0.064 0.23 0.36 0.41
Sz 0.01130 0.034(4) 0.053 0.062 0.23 0.36 0.41
Si 0.01170 0.032(4) 0.052 0.063 0.22 0.35 043
;e 0.00927 0.029 0.0505 0.0605 0.21 0.36 0.42

223 RHBESWENER WU RBBER SR, XA LB SHEEY
T BB SR, — BIK36%~63% (K 6)BFHRA 70% KKK SR 2T 0.03ug/e
PLE, BI7E 0.033~0.036pg/g & RBEEZ A, HF/NF 0.030pg/g & & 30%, 1 E /K KK
HEWEKES/PT 0.03ug/g, BHFET 0.012ug/g B9 GREMR BN 30%. BREASES
TERUBESHHERPK, AAENREKAR, UTEFASYSESTERY, 1%

® o B mEkaWRitt

Table 6 The Se contents in grain of early rice and late rice

EO5 —’?ﬁﬁﬁﬁ%(E_se)Se of early rice (ug/g) Bﬁﬁ’a‘ﬁﬁ_ﬁ (Lse)Se of late rice Ese/Lse
Year n X SD Ccv n X SD Ccv

1986 S 0.012 0.002 5.56 5 0.026 0.003 7.52 217
1987 6 0.023 0.005 4.17 6 0.036 0.002 5.12 1.48
1988 6 0.029 0.003 5.20 6 0.033 0.002 6.32 1.14

FHME 0.021(+0.0086) 0.031(0.0051) 1.59
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MAREEFER., NEBRBEEANSHEERTEREREKM, HENAREBREEWE
.

st BB LA RA B EFFOESERERARNEREN BE
BOREAPEHBUETER 458 142% M 78%(FE 7):; FHAASWHERAILERKLZ
EHSBEERRKAE 42.8%, HIKEE 14.2%, BHFZ M EFB/ML 7.8%. ERBGHM
FHRD  EHFESHEEER, Y5 EHSBEAREN 40% U L, XEFREBERRHFH
BWETLE/NIER.

£ 7 BIE WEE W BTSRRI

Table 7 Se contents in grain, bran and straw of spring and late rice (ug/g)

T aktik b cFEFF d(atbtc) a/dx100  b/dX100 ¢/dx100
Number of samples  Grain Bran Straw (%) (%) (%)
B 17 0.021 0042 0051 0.114 18.4 36.8 448
BB 17 0.031 0048  0.055 0.134 23.1 35.8 41.1
B-R /8 x100 428 14.2 7.8 0.02 47 -1.0 -37

® 8 ABLkBEHAESERSBRKEZWER

Table 8 The effect of available Se in the paddy soil on rice Se

THERS AR AW R (n)
Code of sail samples Soil available Se (ng/g) Se of rice (ug/g) D eV

St 0.01107~0.01170 0.034~0.023(16) 0.002 5.56~6.25

Su 0.01050~0.0102 0.036~0.032(16) 0.002~0.005 8.69~ 16.67

Su 0.00975~0.00789 0.030~0.024(20) 0.001~0.005 4.17~16.67

Sw 0.00790~ 0.00650 0.031~0.021(32) 0.002~0.004 8.00~19.05

FH{E 0.00932 0.029(84) 0.006 20.69

224 BAEBHHERESSWES TRWSEOMEXE A IHETEABREWSHE
00704 3 Bzt 7= B e K & BB B9 2 A
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Fig.1 The regressive curve between Se of rice grain, bran and straw % ! . AERHERB, B, L

and water soluble Se of paddy soil SWES5 T RKEEHEBRA
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B FIEM S, TATAY i 2241 300 B T REOK M, U6 B NS, F5 #F 0 L300 19 A 308 R U
#.
2.3 BBWEERAESERNAYE

2.3.1 WA ER ER Y B AE AT A S FEEN AR REY (K 2), BEHKE 20ug/g i
BRENBAEHEYAARBERS. RERKSWEN X 0.380ug/g. 0.430pg/g, BFLE
0.071pg/g.0.103pg/g, A AR E T 105U L, BBRE 1L.5FU L, #EBFR, L
A EWRIET 0.04 % 0.10pg/g, BN EAE HIEAR 20ugk 45pe”, M FEHE F¥
SHEHNFAHBELE R Sopg"”, BHAT I, MHESWBEEREKSWHRASER, ME
MEdE., MAUFBHBERREE, RRERBH. WS, KBHREHTSWE
WA PR, B S5RR AR R, B3 LA K 5 3 W5 i 580 R 58 47, o LR w8
BOR BT, DB L B EUL b U R RS B M RS 1 LA 5 R A VO A A P S R R R0 M
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Fig.2 Effect of spray application of Se (20ug/g Na,SeO;) on Se content of grain, bran and
staw of rice during different growth stage of early and late rice

KB EAZZESWEYTRARRE S

RAF, ERBAREEREHERSSE, O]
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232 "ﬁmmﬁﬁﬂglﬁ%?ﬂji M"ﬁ Fig.3 Effect of Na,SeO; concentration of spray

Bﬁ%lﬂ%ﬁﬁ@ﬁ%%m%%ﬁ ( 3), application on Se content of rice grain
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A B RGBS B A £h WG v R i, R K S B B 00 B Y, T B BEHE 1opg / g B, BIEE
{68 K & W6 B X B OE % AR AR A BAR M (0.04~ 0.07pg/g) ™, — M B R 3% 0.058~
0.092ug/g, LRGSR A5 0.054~0.122pg/g. T ROPEHRALHE X K- ERWEFE
A, B, N e ERRE RS UM 10ug/g REH.

3 4 i

1. BEEEKMTFE# X, BRI, HEEF, KL 2mSBE8K, 7 0.035ugg £4,
H s, T AN B ESHENER, 2B KB 1L WMEH 9 T840 5/ 1E, KB
A% EHEX BASERERAMSRIPER=ZAAR., AFARBEIRERNFEDRAER,
HILARAE AR LMW EE AR, RARK Y. F2%H > ARHFEREH > HIH >
NBTH.

2. AT REN, KB LWMB S KESHESERE T FH XM, KB LK EERIR
BAR AR T — R KRS 1K 2 2500 9 15 SR8 (0.01pg/g) » R BF A\ 389 55 7K A8 S 0 B 1 A %
HHEPER, ZEKBIHENABHEREHABASWHENIERNR, 2 B FYE
{2 0.029ug/g, B F R EWHN EH SRR (0.040~0.070pg/g) , KM -3 RHFFHE
Mg ERTREX, BEEKPHEME KK 8> B > ik, PR RN EMNRAR
HRE, BERNEK B EHPSWERYKTHREENAATHEE,

3, ML AEESWEAHEMNBR: RASWEFHERSATEIRE
WEBNEXHRE S EFSHREVAARNBRERR, ERFBESLATE; ) BN
BAZK A5 2k K 5 S e R A T a3, L AT RE SO R B (E, emd, TR R R sl MR RE K,
BREFFHESHEESFRTMRESE: Q) ERBMEZRIE THA; (4) BB 10pg/g
HE, REHR XA RETGHEEEM.

B O AR LRAUKRREKN T TR BLERAYE. DY R AR PTRAE,
8 * X W™
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Se CONTENT OF PADDY SOIL IN PLAIN REGION OF A NETWORK
OF RIVERS AND EFFECT OF FOLIAGE SPRAY OF
Se-COMPOUND ON Se CONTENT OF RICE

Zhang Xue-lin
(Department of Geography, Zhejiang Normal University, 321004)
Yao Ding-han

(Jiashan Agriculture and Forestry Bureau of Zhejiang Province)

Summary

From a three-year fix-location field experiment, the research work on the Se
content of paddy soil and effect of foliage spray of Se-compound on the Se content
of rice in Jiashan plain, the author found that:(1) The water soluble Se of paddy soil
in Jiashan plain, resulting from the low contents of the total Se of paddy soil, was
below critical value (0.01pg/g). It was significantly related to parent material and
geomorphological factors etc; (2) The absorption of Se by rice was restricted by low
water soluble Se of paddy soil, resulting in the rice Se reduction in this region. The
average of rice grain Se was lower than the normal food Se contents (0.040~0.070ug/
g);(3) The above-ground organs of rice contain different amounts of Se: the Se
contents in the bran and the straw were higher than those of both early and late rice
grain; the Se contents in the grain, bran and straw of the early rice were lower than
those of the late rice, respectivey; (4) By spraying 20pg/g Se compounds during the
different rice growth stages the Se contents in the grain, bran and straw were
increased, and the Se contents of the grain finally met normal standards of Se
contents in food. The best time to spraying Se-compound was at the full spik stage,
and effect on early rice is better than that on late rice.

Key words Paddy soil, Water-soluble Se, Selenium contents of rice



