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Comparison of the chemical methods for assessing soil N-supplying capacity
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Abstract: Soil N-supplying capacity is an important parameter to determine the nitrogen application rate. Based on the
results from pot experiments treated with leaching soil initial nitrate and native soil, we compared the 8 chemical methods
which reflecting soil nitrogen supplying capacity and nitrogen uptake by wheat and maize. 25 different types of calcareous
soils with big differentia collected from in ploughing layer in the Loess Plateau were used as tested soils. Among the 8
chemical methods, the H,SO,—KMnO, method was a modified acid KMnO, method. The results indicated that soil organic
maiter and total nitrogen can reflect soil nitrogen supplying capacity to a certain extent. However, the sensitivity of these
two methods was low. The initial mineral nitrogen, especially soil nitrate, in those calcareous soils, significantly correlat-

ed with crop uptake nitrogen with native soil (r=0.884, P <0.01), but did not significant with leaching soil initial ni-
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trate (r=0.472, P <0.05). The results showed that initial mineral nitrogen could reflect soil nitrogen supplying capaci-
ty, but insufficiently reflect soil potential nitrogen supplying capacity. The high content of initial soil nitrate affected the
correlations between the chemical methods and crop uptake nitrogen. The acid KMnO, method reflected both soil potential
and total nitrogen supplying capacity. The amount of ammonia-N released by H,SO,-KMnO, method was similar to that
extracted by hot KCI water bath method. The H,SO,-KMnO, method was similar to acid KMnO, method in reflecting soil
total nitrogen supplying capacity, but it was inferior to acid KMnO, method in reflecting soil potential nitrogen supplying
capacity . Hot KCI water bath method was similar to the acid KMnO, method in reflecting calcareous soil nitrogen supply-
ing capacity. The boiling water method and NaHCO; UV method were not suitable for reflecting calcareous soil nitrogen
supplying capacity. We could concluded that the acid KMnO, method was the best one in reflecting calcareous soil nitro-
gen supplying capacity. The hot KCl water bath method and H,SO,-KMnO, method were also superior to other chemical

methods in reflecting soil total nitrogen supplying capacity (with control soil) and soil potential nitrogen supplying capaci-

ty (without including soil initial nitrate) .

Key words: soil nitrogen supplying index; chemical method; mineralized N
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1981 4F Selmer-Olsen 2516742 114 FIJ 2 mol/L KCI 5 4 8
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RZFTEERTREM S EE XA E;
1986 4E , Gianello 5 Bremmer'8! X # 1 T 2 mol/L KCI
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B R L EERERMER T ZENH. F4F
0L R ME R, KC EWHEAEEEHEL K
HLE RFERETFARELEBRBEERME, Z
HRFESEEEHREELR, W EH K NH -N R

TEERRRUE, &S T 04 K4+ 56N AR
KCl Z B E L FET AN T
BRI BRCHST T RENHR, I
42 A 22 0 5 + S (L SR B B O ok A RO,
BETERNBEYRELEF URESKEHAR
A, S % — R AR AU AR B R
BRI R 4 BB — A R R B
RN TEAYAME T, ARRERE, KEFHL
2 SR IO 8 B RR BB S5 W R A s P 1 1 3
LR AE ST, AR D B v B 4 - SR B RLBE 1 4845
TRERS 15 20 1 IR - AL R BE J 164, i K Fe it —
BB T A, SR Z X J7 A R W ST (L
BR) ETE (A H LA NLR) S AR (2
A ATAEE) X . Hit, IR AEE
A IR VE SR B O A2 W e J7 vk, B — s 2
WHMEERE L. AMEURETHELERZRRX
HY 25 AR FBFE £ K 0 - 800 Bk i, A3
AaFE LR SR A RE TR ERT RAE
BENWSR ESATRBRMRE) WERNEME
KPIZE(EY RRBRRAB NS, 8 Fh7E 2 sk L34t
RRES 07 WL R — % BRI R AL T AT AR
BEgE, FF @ X 50 T S B Bl R R R RE D
HRIBTIE , LA e B AR ) R LR AR 700 5 7 vk
1 RS
1.1 ik i
KEELRRERERRBRER T HENRL
(HAE) 2/ (RFFR) EZR W #HZ (020 em)

TEH S MARELEAE IR LR (R, BB
FHE N 2005 4E 6 AIRZE 7 A#Wl. TRERERES 6



1042

HYEREREM%®

13%

mm §f , AR, B, MESRIME LR 2
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WY EH N L HEEFHFR L HETESE LM
THEHF AN SR I FFEEE L ERY, L+
WMEAERERBEKR(E2): HEHIHEELAE 7.1
~25.58 g/kg Z 18], 2R ETE 0.50 ~1.64 g/kg Z

f; pH6.0 ~8.4,F3 8.1+0.5(Fk 24 B+ ER
AN, R LR RARME L), S+ EENE
FERRAAEREGIMAER)WE; 2RAITFRE
T, K2300 B2 B3 & AW E; BB 0.5
mol/L NaHCO; $2 ;X —4H ¥ L (L W 7€ 5 RIE Pk iR
HEBASEENE; BBt 3 E Malvern 2
F] £E 7 i Mastersizer 2000 %I 3 Y6 B %€ 5 pH {E
FAEALEE (pH )W RE -

1 REIHEEXRHER
Table 1 Location, crops and soil type of soils used

TR SRR A K3 THERRY | +HE SRR 3 LIk e £ ¥

Soeil No. Location Crop Soil type Soil No. Location Crop Soil type
1 # K Shenmu E K Maize USE 14 % ¥ Yangling E K Maize EOA
2 HI AR Yulin %K Maize USE 15 % Yangling E K maize EOA
3 ZZ7E Suide E XK Maize USE 16 # % Yangling E K Maize EOA
4 Y& Qingjian E 2K Maize USE 17 # % Yangling E K Maize EOA
5 FE )| Yanchuan 4+ F Foxtail millet USE 18 #% % Yangling E R Maize EOA
6 %% Ansai E K Maize LOE 19 ¥ Yangling BBk Wiki EOA
7 HE 2 Yanan E 2K Maize LOE 20 #% B Yangling E K Maize EOA
8 $E %2 Yanan X K Maize LOE 21 # % Yangling X K Maize EOA
9 H & Fuxian E K Maize LOE 22 # % Yangling # JK Cucumber EOA
10 % Il Luochuan E K Maize HUI 23 %% Yangling E 2K Maize EOA
11 HE Yijun E K Maize HUI 24 J& & Zhouzhi F K Maize EOA
12 & B Yaoxian FE K Maize HUI 25 R II Wugong FE K Maize EOA
13 = J& Sanyuan E K Maize EOA

¥ (note) : USE—TF ¥ 7P i B L Ust Sandic Entisols; LOE—# + iE % %7 Bl + Los Orthic Entisols; HUI—& & T 1834 i + Hap Ustic Ischumisols;

EOA—+ #E 4 A 51 Eum Orthic Anthrosols

1.2 TEHEEANERZE

FE): AINFE—ELERHE A EE G
BBl MERR AR 0.25 mm 9 B9 KT £ 4L 0.1000
~0.5000 g, A TIREEFHAE H , HEFH A 0.2 mol/L
K,Cr,0,—H,S0, ¥ 10 mL, %5, MARERG, 7
THIEHR N (F21R 170 —180°C) & W 5 min, ZFWT#
H, B, FARER 0.2 mol/L BRI E o

FE:Q2): 2R —EHMEFFREM, WKL
0.25 mm 7 B XF B 0.5000 —1.0000 g, HA T
50 mL {H & RE, B 1.85 g IRAMALFIA S mL ¥
iR, 1S, % /MRS BETHAEY L7 380°C T I
& 45 min, EHELHWFRNEFEOGEH, HER
B 5 F K2300 B4 B 3 AU E 2R

FH(3): FHEA (Nmin)®l, 7 10.00 g # +,
BA 100 mL /MR, IIA 50 mL 1 mol/L KC1
W, ME &% 30 min, I8, AESRS SIS
B0 %E SR P A9 NH; -N FI NO; -N,

FE@): BERBERH S, % 1.00 g #
TET 50 mL A E.LES,IFLL 25 mL 0.5 mol/L
HyS0, b3, REREIEL R/REG 1 hHE L, #
BRRF L, LHREM 25 mL 0.05 mol/L KMnO,:
0.5 mol/L H,S0, AL TE , B N EINE IR 1 h 3
BHilo BIEWH NHf -N ZEH A 10 mL 10 mol/L
NaOH f5 7818 , I 2% W R W& W 8 18 BB TR/ NH[ -N,
I FAR#E H,S0, T E o

FHEG): RB—EERHE. B FERE@K
BiTHE. % 2.00 g 8+ BT 100 mL 380 B3 .0 &
H, 00 50 mL 0.5 mol/L H,80,, REE SO ,IKY 1
hFBE L. EHEW®T NH -N F 10 mL 10 mol/L
NaOH Z&18 ,2 % W RR R W, #n v HCL B 2, 4
BB 50 mlL 0.05 mol/L KMnO,, &% 1 h 35
L, BB NHY -N f 10 mL 10 mol/L NaOH 1
) |0 %8 R B9 NH -N
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Table 2 Properties of soils used

pas A ggﬁ T%%c ﬁﬁ@é CaCO, SH kL 4H R, Soil particle( % )
Soil No. 'otal N C/N Avai. P (%) (1,0) b b3 TR Py oA
(¢/kg) (g/ks) (pe/8) 2 Sand silt Clay

1 11.32 0.82 8.02 27.06 4.31 8.0 11.0 73.8 14.9

2 15.47 0.94 9.49 10.64 5.31 8.3 13.2 64.8 21.9

3 7.11 0.50 8.21 13.04 8.30 8.3 10.7 73.2 16.0

4 9.81 0.67 8.48 3.48 9.02 8.2 14.4 68.9 16.7

5 8.42 0.68 7.18 9.57 10.15 8.4 17.8 69.5 12.8

6 12.61 0.82 8.95 4.88 10.38 8.4 18.9 67.4 13.7

7 11.12 1.02 6.34 12.14 8.96 8.1 10.6 74.1 14.8

8 12.29 0.80 8.95 5.22 10.86 8.4 14.2 70.8 15.0

9 20.85 1.02 11.89 6.55 10.24 8.3 12.3 69.9 17.8
10" 11.66 0.82 8.27 9.59 5.30 8.4 10.4 70.1 19.4
11 8.47 0.81 6.10 13.89 9.89 8.3 7.1 80.0 12.7
12 7.95 0.58 8.01 7.91 13.28 8.3 6.8 79.4 13.3
13 25.58 1.64 9.05 17.00 12.50 8.3 6.8 77.4 15.6
14 21.87 1.47 8.62 15.11 8.94 8.2 6.7 78.3 14.9
15 15.21 1.17 7.55 18.03 8.05 8.4 12.3 70.6 16.7
16 21.62 1.44 8.68 22.67 9.61 8.1 6.2 77.1 16.5
17 20.53 1.26 5.21 16.43 7.77 8.2 7.3 77.4 15.0
18 18.13 1.33 7.90 62.43 9.77 8.1 5.3 79.7 15.0
19 17.56 1.23 8.29 77.43 8.44 8.2 5.7 79.1 14.9
20 16.78 1.12 8.73 13.15 8.59 8.2 5.2 78.2 16.4
21 21.01 1.52 8.02 9.37 5.95 8.0 6.2 79.0 14.8
2 16.42 1.58 6.04 190.71 9.50 7.8 6.1 77.9 15.6
23 10.26 1.40 4.26 15.95 8.35 8.2 4.7 79.7 15.3
24 17.40 1.29 7.82 12.46 0.29 6.0 8.0 75.3 16.5
25 20.17 1.47 7.95 22.07 7.44 8.2 7.3 77.2 15.2
4 Avar. 15.18 1.10 7.92 24.7 8.4 8.1 9.4 74.7 15.6

JH(6): KCl KW, #5000 g+TF  F,

100 mL = A, 1 50 mL 1 mol/L KC1, i 1 2 H#
RESCKAFHE 200G, BIF.AHEEHE,
FHHAFIRY 10 ~15 s, T I8, FIE L0 30 4 #7400
BV P B9 NH; -N % NO; -No

FEE(T): WABEEY, 7 10.00 g # £, i
60 mL 7K ,7£ 1000W 7] & & H 4 bfim#, Bl v 8 1
ho BHIGHN 3 % 5 mol/L CaCl,, ¥ 47, B & 100
mL ZBMPER, T, WE 25 mL BRI #E, W E
BKEBM LR,

J78:(8): NaHCO, — UV 3:121718) | x5 00 g
+F 100 mL /MR, i1 100 mL 0.01 mol/L NaHCO,
W, ME, R 15 min, RAEAEEE LIE
6000r/min 8% 3 T B 0> 20 min & F . #E 260 nm K
KTWE LEREEE., BEdlE L ERHEEPE
HUTE XS 58 A0 6 B W W fA, SR A1 2 = m A BAUK

1.3 ZFHRW
FRIABBREEN AR LERLLS NO; -N %
2 A A AL B (RPASH Be A % £ AR 55 NO; -N),3
WER I 150 4, HEHTHUELEE, &5 B FE
ZKNEMBEKRFEEY .
1.3.1 PAEZREE UHAEINR 10.3 e B
20 em BYBE G PVC & BRI B VIR B, HERA R
HOHATHNEARKRE). BEEL 1.9k, B4 L
HE6H, L1508, BruBPRBES, B
B, tEBEAREI1.520mAH.
TRETE, B LA 3 2, kRS
NO; -N; HR 3 ZAWPE. MAREK, EEL
FERHER SR RAERAR=EE /N1, B
RWBETE R . Wk LR LS NO; -N B B W T HE
BRAKME T EEEY TR, B NO; -N WEH R A
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BT, DRIEFEYR AR RS T4 KB %%
ERARR T . LSRG, ARMBEN 75 &K
400 mL, MRFF M VE S RSB A L ESKE—
B, F 20054 10 A 19 H#EFy, SN R B AN
B 22, B4 108, HE)EXERE, BEEH 8
M. EMEXKEEDBH B MALREFWL0.002
mol/L CaS0, *+2H,0.0.002 mol/L MgS0, + 7H,0.0.005
mol/L Ca(H,P0,),* H,0.0.0025 mol/L K,S0, KB &
W1, ARIERR A LA HoB 55 40 R R R A K B
FRHI T, TRE R WA P05 0.15 g/kg IR IIA
VB4 A 35 1E] LA TR 1B K #h FE 7K 43, B R BE WA
B AR BUR F R, RS MK,

AR NERLBE, T 205 F 12 A4 B8R

ERRB/NEHBE G WER/DEW ., REFFRR
RS ,BWYRE, F 2006 4E5 F 15 HF 18 H 4y
FIBCIRR IR BE R GE BB /N E L B4 . WEK)E S
BT fR &, it LA RS &, RI\B B
EYBMBAEXSEITBEEYRAE.
1.3.2 EXRABRRE AEPIERREEEEHE
EXIMEDRSFIH L ERAERER. EEKRERH
A 1A A 2006 4F 6 H 2 H , A E ERaF Rk 10
5. BAEMN KM TF, ZHEFELNEE,BR
EH 2. BE K AYRAENTEFHRE /D
1.4 HESH

DUEME¥ 5T ENEE 3R A
Sigmaplot S8 T KA X FALFE T LB ARE ST AR
WP Y RRR A EHITHE R

2 RS0

TR, FhEFENESERTEERA
& s NHf -N 3 NO; -N # 43 B F NH; -N1 &
NO; -N1 1 NH; -N2 5% NO; -N 2 R, ¥ H ik
WEERMBERABHEBEYRAE S AE 3
#4,

2.1 2R FNREHTEHREENIER

T ELACEITREYEENATRA. 50
WEVA AZT LB ILESH L7 Y5 B e %,
KRBT FTHAENES, BmMAMNBRLEHEE
YER +BERE . BTHENARLBEAEN
R, EEES . AH5TELAN 70% L £, BHW4
AS5ENRZENEEEFEBUNRR, FIUHRR

HEREP TR T EEARET

MRS RA(RS), IR LA 58
R IH NO; -N A IR A B AR R E04r 510 0.425 Fn
0.509,%r Hlik 3] 5% M 1% BEKF, HHE—E
BERTHEENXRNLESAREIREF
—Tk B NAREBFERRER M HEHER
A8 A DL . &8 5K MU L BEH NOy -N
YEY R R E AR R B4 A R 0.311 1 0.331, KK
5B EKF, XEBREYRABEZERWS
ATHFH,FR LBV RASEEUEFBKA, W
AR 2R REMTERA, FIEREL2EE
—ERE LY R T EEEREARE S, BRHTF
Ry mAENRN SR,
2.2 1TEH RS (Nmin)E A FEE NS

AXELEY FEABHE NH -N.NO; - N,
NO,” N%, H NH/-N F 2t E; W NO; -N
RO RETBAUNFET RARS, BAKELHEFR
AT RBRAIEY A EER KA AMAE, —HEZH
Broe m AT, B 58 b A A 4 338 24 0 it U3
13'?‘[20_21]0

RSN EH(ERS), L EREHSASH &
BABMEGRME L ERLE NO; -NEYRAEY
AIRE A A, AR RS BN 0.874 F1 0.884
(P<0.01), M 5H¥%kLERLG NO; ~-NEYMRAE
OAE SR T B 35 R AR, MR R B4 1A 0.463 A1
0.472( P <0.05) , i3 B %4/ 4 v B 82 % R F B9 5~
RA,ELBETERE SR, SRH% L EE S
NO; -NEIR R B AR E MM XM, YEKHE L
BRBY A, A2 NO; -N S B & E, 7l RS
T BAE R MR R IR AR, (E 28 bn i DR B - 5
AR AR T
2.3 REBBRIGEEAERENIER

MESWERFR(ES), REE SR EF
BT LA S K L BRI NO; -NIEYRAER
WA X RBN0.675,5 1% BEKE; T
R LER I NO; -NEY R A EAH LW
Z MRREHR0.527, ZF RN ESE RO SRBM
SAMMEXREIEMND 0.874, 5 1% BEKFE, B
REBTEREER IS NO; -N B, 8895 857 /2 bk +
BB RS, B NO; -N 5, BB Rt +
BEBEAKTE. FHit, B EEmRE T —F
BT A R T AR AR I B s o
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Table 3 Nitrogen values obtained by chemical methods
LB L% Chemical Methods
Soil (3) (4) (s) (6) (7) (8)
NO; -N, NH;-N, ¥  NHf-N, NH;-N, NH;/-N, NO;-N, NH;-N, X  NH;-N, A
Noo ue) () () (uye)  (ue) (ue) (uee) (um) (0 (ue/e)
1 71.7 4.0 81.7 113.1 4.4 14.9 78.8 21.7 100.5 121.8 0.21
2 38.8 4.3 43.2 86.8 1.2 16.6 42.3 21.2 63.6 93.5 0.32
3 55.0 4.0 58.9 57.5 2.4 9.0 62.5 15.5 78.0 94.3 0.29
4 35.7 4.5 40.2 85.8 5.9 10.7 40.4 19.3 59.7 77.6 0.20
5 38.8 4.5 43.2 75.9 6.0 11.9 42.9 19.4 62.3 69.3 0.28
6 22.8 4.5 27.2 92.9 2.2 16.3 30.5 17.9 48.4 59.5 0.38
7 45.4 4.4 49.8 119.0 4.7 23.4 51.7 22.3 74.0 64.3 0.42
8 38.9 5.0 43.9 92.5 2.8 16.8 42.9 20.4 63.3 63.2 0.49
9 83.5 4.5 88.0 102.7 4.1 23.9 92.9 21.7 114.5 61.1 0.32
10 15.5 4.8 20.3 68.3 3.2 13.5 23.5 19.7 43.2 33.8 0.46
11 22.6 4.5 27.1 68.5 3.7 10.8 31.4 12.9 44.3 19.4 0.76
12 18.5 5.2 23.7 61.4 2.5 6.1 26.3 14.7 41.0 18.5 0.46
13 28.7 4.6 33.3 135.8 3.2 26.3 35.7 32.9 68.6 59.3 0.39
14 33.7 5.1 38.8 136.4 6.6 243 37.8 35.0 72.7 72.1 0.51
15 16.5 4.5 21.0 70.5 2.4 14.8 22.3 o 23.3 45.6 37.0 0.50
16 21.6 4.5 26.1 126.3 7.5 22.8 28.1 31.0 59.2 34.9 0.65
17 20.9 4.8 25.7 .136.3 4.8 19.9 27.6 32.9 60.5 43.8 0.51
18 28.1 5.1 3.1 129.4 5.5 20.6 35.3 27.7 63.0 4.7 0.47
19 34.4 4.7 39.1 117.2 11.6 25.1 41.3 24.3 65.6 47.7 0.53
20 23.2 4.5 27.7 102.6 5.5 21.0 30.4 27.4 57.9 61.5 0.82
21 29.9 7.3 37.2 126.5 1.9 21.0 36.0 33.9 69.9 79.2 0.67
22 94.9 6.8 101.7 146.8 10.3 31.3 108.9 32.6 141.5 77.6 0.30
23 22.7 6.8 29.5 118.4 5.0 24.3 28.6 28.5 57.1 52.2 0.65
24 32.7 13.4 46.2 99.1 15.4 18.6 43.8 26.8 70.6 35.2 1.05
25 16.2 7.3 23.5 119.6 11.4 21.9 24.2 29.9 54.1 46.3 0.52
Mean  35.9 53 41.2 103.6 5.4 18.6 42.6 24.5 67.2 58.7 0.49
S 21.2 1.9 21.1 26.5 3.5 6.1 21.7 6.4 22.6 24.2 0.2
CV(%) 59.0 36.3 51.3 25.6 65.1 33.0 50.9 26.3 33.7 41.2 41.0
x4 FAEREMNESER)REAE (g/pot)
Table 4 Nitrogen uptake by crops( wheat and maize)
freE ﬂlﬁﬁ% N uptake“ pe ﬂlﬁﬁﬁ% N uptake“ FREE '&ﬁﬁ N uptake :
Wk R Wk AWV W8 ARIBE
Soil No. Leaching No-leaching Soil No. Leaching No-leaching Soil No. Leaching No-leaching
1 ©0.138 0.241 10 0.067 0.096 19 0.075 0.125
2 0.092 0.160 1 0.049 0.083 20 0.069 0.120
3 0.068 0.151 12 0.057 0.077 21 0.093 0.147
4 0.085 0.132 13 0.133 0.186 22 0.136 0.339
5 0.075 0.123 14 0.126 0.182 23 0.067 0.104
6 0.067 0.101 15 0.081 0.109 24 0.088 0.158
7 0.091 0.157 16 0.081 0.136 25 0.095 0.113
8 0.089 0.146 17 0.101 0.151
9 0.073 0.219 18 0.081 0.126
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Table § Correlations between the results of chemical methods and nitrogen uptake by crops

e B RAER CRIHBE) . Yot B A& (W)
T . W5 T7 ,
N uptake(no-leaching) N uptake (leaching)
Chemical Methods . R Chemical Methods B R

(1) oM 0.311 0.097 (1) oM 0.425 0.240

(2) TN 0.331 0.109 (2) TN 0.509 0.259

3) NO; -N; 0.874 “0.765 (3) NO; -N,; 0.463 0.215

NH; -N; 0.092 0.008 NH/ -N; 0.087 0.008

2 0.884 0.781 = 0.472 0.223

(4) NH; -N1 0.527 0.278 (4) NH,; -N2 0.675 0.456
NO; -N1 + NH; -N1 0.874 0.765

(5) NH, -N1 0.500 0.250 (5) NH; -N2 0.522 0.272
NO; -N1 + NH; -N1 0.922 0.851

(6) NO; -N1 0.878 0.771 (6) NO; -N1 0.435 0.189

NH, -N1 0.392 0.154 NH; -N2 0.628 0.394

2 0.954 0.911 2 0.589 0.347

7 TN 0.581 0.338 (7) TN 0.544 0.296

(8) A -0.354 0.125 (8) A -0.299 0.089

To.05 = 0.369; 1.9y =0.505, n=25

BB EaARSENETT A Skt L ER
HNOy -NYERABRBMAXRELR RN 0.522(P <
0.01); 55 #k ik + BRI NO; -N /R4 % 8L BB AR 3
FHN 0.500( P <0.05) , FH 8 {724 & & 4 NOy
-NEHRXREIRFF 0.922(P<0.01)(F5), KR
— BRI B NHY -N fE 3558 F KCl K%
HRBUH A NH -NfH, fTHE X T/KE 20 h (%
BiFsE, S5k SRS NO; -NEYRAEZ
AR HEBELT . FRFREQFERK NO; -NES
KW UE LIER LS NO; -NEYR A BN HEXREE
K09 L, B Z T RER B LR AR T
HEREFERNEAA LY, Bl RERBRA KM
TR TEL RS T R R B R R BRI

W LRI R I A KCL 45 o 2k 28 m i
T RERAERANTE, HTAS5 B HEERY
B R, B s i b + S E R I L T A8 2 T
JTEMIN . AP EY, KCl KBk 8w 51k
RAEMBELEERLE NO; -NERAB WML R
$90.628,i5 1% BEKY; HIEEAECRER
NO; -N 5, S RWMUYE L4 NO; -NEYH A&
FIA R RSN 0.954( P <0.01), H W, KCl/KBE:
AVER A R+ BRI R AR R . KCLK BN
EEEALIERIS NO; -N B Al 5B+ s e A
REJ7; TR NO; -NJ5, A R BLE B R BE H o
2.4 BABBMNERESTEHUALNIER

BKBERM AR 5L 3E R NO; -N Y
WREMRXREN 0.544,3%8) 1% BEKFE(FES),
MRERE, AR KEBRNERATEN—ME T
B R TR AR . B K BB R 2R E
et W 5 HEFBEMEYRARNMHELEME,
HRRBEAR . Bk, ZBIEARRHBE T
2.5 WIRBGEMEN TIEHREEHIER

NaHCO;-UV ¥, 2 F 0.01 mol/L NaHCO, ¥ ¥
PRE B, L TE 260 nm WK T E L HER HBE S
A LB B SP6 B U, R B B R R A MR
AU, 210 nm PR T W AE - 588 VB A R % B
FEAUWE NO; -N S 2N R, HB T HEQG)
FEBEWET NO; -N, B WA B 55 AU & T 7 260
nm T BIR G, DL R BRIE 32 VR P VA A 1 B LR B 4t
REETT. HH W E R EMELE 0.20 ~1.05 Z |
(GR3), T EMEEREREERK, HE
GNRAGES), BT ENEESEYRAER —
EMRAELEXR(P>0.05), TEEEE N+ 84
BROBRRALERE, URTEBERPHTIA
S E R REEE B, TR RRER
AOBE FEEREBL  AETHENEERKRERYE
T RO R IEERE NN E T,

3 /PG
AR BRI LUK T BT
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W, WERECALHENEESR., T HERIT
Wr B R4 7 RS T - SR AL SRR 7 e M R A
MR, ERFRPRE L EBER X S8 LA
8B4 BREMARE M B R . METH AR S
FEQEATBRSY RA, BAEMAR T EERE L
BHHTAREIA, X — 50 BAEY A& KB E
S 6, T BT EAEYWR B AT BER; &
LA RE J7 2 AT B A B8 7 A0 v 7 4 U RE T By BRI
— U EZRRXBEYRARENS IR, X H A
AR BT AW, o R R AR —
BERHT RAEN, BHI, ER AR ZELR
T RA(BP Y RHE A RE ) FIs A L A BR T
ML EFERB A MM L ER AL AR,
DT HERITEN . ETXMIER, B A K5
THEAFER NO; -NX—Fp(R3IFHFE3),
R FREG ERIRB AT AP REL: —RHEREL
HAR IR NO; -N, — AW B L& if NO; -N, B &
MYEYRAET R B E A RE T, TIER AR
BIETERES NO; -NZERN K L FEATF LA (R
HERERE ) MIEM e AR ; B E W R i B R
fef1. B, AREoMUBRMERTWEDRA
BIEANS W, X &ML T BT R . B
FH R R L EW A AR, R R
Bk 4 B AEBE T .

TELRE—ERE FB% R+ E ARG
(RS, 5EYRABEARE MR, HHTF
TRAMAT AR S 2R AR, B, HeR
BN LA ARy, R BUE BAL, 7 B ¥ LA 2 ALE
HEHHAERNSE, Hilk—B AU 2REN L5
BERBE SR .

+3H FRA(— A KCl B ER) 7 B 24 5 g it
REES o X F AR TS RMBUEEL W
AR AT ESASREMREE, KES LED
A4 pg/e A MIBSEAANTES, MWHAEAR
FEFEFERRERCREIPHTE ), B, A
KT EWERAER DY AR . AR
EH, YAKETEELHE NO; -NBELAT, A&
RIREIEYRABBMEE NS iR H ek
7 R W SE BV AE HE RUBE T A H B R B g —
HULEH NO; —N AT E R A K M 1 88 19 24w it R/ 38
ﬁ[zo-zllo

EHRLXBFRBERED BESERFEIAA
EESEYRABMEXME L 1% 8 FKF, ERGF
Ho SRR AL A AR BB RBE S, W AR

WM A RE L ERAR N BRTHER. RBR-54E
BROF IR IR I 1) NH, ~N fE 8235 F KClL KA ¥k 8 B
H ) NH -N {6, [ if 5 9 0 £ 2 46 NO; -N /B4
R EZE WA R R, S EECREER

'NO; -N 5 5RW L HER L NO; -NEDRAED

PRRBRIE 0.9 DL b, VB2 7 B 78 I e+ 58
ARSI T EEREFERA LAY, BERBRA
TRYE BB A BE T T, A KR A R
i, KCI/KBEETEN L EEREHITE, 5K
MR R EAER, WKBRBE NSRSk
TR NOy -NEY R A BB RBFRE
EKFCERS), HE5EYRABRWHXEETERE
Frko. BT NaHCO;-UV B E WK A HLR &
B AR SRS 1R Y B A & TR G B A SR, UL B
BEHEAE TIER A KRS T BRI =
SR BESERFE RBR—RERM
N KCL 7K 5 AIVE O B A K v+ B8 7 I 2
BT E, BT URESERPEER,. KRN
KCIKBBEMRBR—RERS R, X3MIEAER
AFER IR NO; -N B, ] R Kt + S e A
877 IERLE NO; -N 5, B/ 5 WL 95 £ 38 2450 A
WA TN BHREEN.
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