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% 1 o #1 5 2 31 1 1 — 1, %
LmeE', TEE AFE & R, kW2 AL BE=
(1. PHICRMBHE K2 RSV ILHE Y E R SRR IS E, % 7121005 2. BEVEA HHER T/ES, 7% 710003)

FEE : L/NE - FORBAE R WIERE AR N 63, SR AN R 35 048 B0 KA 7 300388 - BB Wk  EURIEE 6 44 3 A2 A Y 32
me, IR EEE 6 MMEFE, 43 ANHEAL (CK) AR (N) A BEEC S (NP) AUBESHBC & (NPK) \NPK+FEFF (SNPK) DL A 4L
JE+NPK(MNPK) . &5 EM TR AEF I M E Y 2080 R 3E . RIS T R 3RUE Y a e 2000 = % 535 5
S MNPK > SNPK NP \NPK > N CK, FXRAF N TIERGE MR 02, WA | JOR 16 R0 27 20t 28 Wi A T R b Afl 0 3k 30 3%
PRI, TR IR T 5 A AT S0 B P e e S [ A A2 TG S AR 2 A R I A R SR B MINPK A B % 77, v SNPK
AR FEYCK NPK FI NP ARE N Al CK AbER A, /RS [F]itE AC A 28 18] 390020 i BB\ S8 DA S TG o 5 e PR | A A i3k
BB UIAOC 38 4 R0t AU s AU A A AT W] DA 3 R 3R E Wik R DL RS . — AR RS FRAE & U A
FONE55 B0 A FU A B2 o R Wit U A R EE MERRa 3, FESF R R A MUIE G & A AE 5 A it A A=A L | 3 B3
Tt IR EAE S R S O i R R . PR, 3 G TR HLEH LR LA DA S R A T PR A MR
SFKERIR A SENC ; A HUIE ; RO G ; Dl R G s DRI ; 27 4L R i

Effects of long-term fertilization on soil microbial biomass carbon and nitrogen

and enzyme activities during maize growing season
MA Xiaoxia' , WANG Lianlian', LI Qinghui’, LI Hua', ZHANG Shulan',SUN Benhua', YANG Xueyun'" "

1 Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, Northwest Agriculture and Forestry University,
Yangling 712100, China
2 Shaanxi Soil and Fertilizer Station, Xi'an 710003, China

Abstract; This study was designed to examine the effects of continuous fertilization, straw incorporation, and manuring on
the soil microbial biomass and activities of enzymes by a long-term fertilizer field trial with winter wheat and summer maize
rotation system under temperate conditions in a loess soil in Shaanxi of China. Treatments at the site included application of
recommended doses of nitrogen (N), nitrogen and phosphorus ( NP ), nitrogen, phosphorus and potassium ( NPK),
wheat/maize straw (S) with NPK (SNPK), dairy manure (M) with NPK ( MNPK) and un-amended control ( CK),
totally six treatments. The results showed that soil microbial biomass carbon and nitrogen changed significantly during maize
growing season. The effects of fertilization regimes on soil microbial hiomass carbon and nitrogen can be arranged ( based on
statistical significance ) in the following orders; MNPK > SNPK, NP, NPK > N, CK. Soil enzyme activities also

significantly changed with maize development stage. Invertse, urease and cellulase activities reached the peak at the silk

EEWE AR (R BHIFLI (201203030 ) % 1B ; PGALARAREHEL A2 G A1 BRI E ¥t B
WS B #A:2011-10-19; &1T B #3:2012-06- 14
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stage, but alkaline phosphatase activities was the highest at the jonting stage. The effects of fertilization regimes on soil
enzyme activity generally followed the order; MNPK > SNPK > NPK, NP > N, CK. The difference in soil microbial
biomass carbon, nitrogen and enzyme activity was related to the levels of organic carbon, total nitrogen and Olsen P in
soils. Overall, long-term application of NP or NPK could significantly increase soil microbial biomass carbon, nitrogen and
enzyme activity relative to CK. Compared with NPK, SNPK treated soil had a tendency to increase microbial biomass and
enzyme activity. At the same N application rate, manure combined with chemical fertilizer significantly enhanced soil
chemical and biochemical fertility compared with the other fertilization regimes. It is, therefore, recommended that NP
application combined with crop straw could be a suitable way in the loess soil in order to improve soil fertility and maintain

land productivity if organic manure were not applicable.
Key Words: crop straw return; organic manure; invertase; urease; alkaline phosphatase; cellulose

I W T W AL R SR AR R I SR B S AR R R R IS MR A R AR A
Yy KAl R SRS R B BRI LR R EORIE T IR AR KRR BE 1 AT DA ke A S W A T
PECT HAE AR T g W AR 0 R RS RE E , YE— e R L W S WA E X 3R 43 B ORI T 5 A K & IR
B, S RISy BRSBTS A e o R e e i FES A
BRI FR DS R AR 2B g A il A HLAERL T A S 2 R R s
R R (B AR R DL BB I Y 2 2 2R it AR IR X - e A
o S EEEMERE SE AR AR AR HRAE , 7E RS £ 3 il U TR 5 A it IR A L A
S M) - 498 A 40 e 2R O T R Bl e ol 2 S e 5 1T AR W b it FH SOl B A A AN e A - 38 i 2
T AU YRR A VL IRERE M, Ak, TR A K S R A R 2 DL AR AR K A DA
KSR RERE R, T AR SR Y RS PR E AR K s AR B B R X, R
IZE SRR EORA K BRI S ) R | RS R M R Sh AR R BT S
B Z JE i TR e, 2 S5 (A o8 SR W00 A5 e - 48 b, (D v i EEHE ) A TSI, RORAR
B - SRR 1 2 M LRIE  Fent 22 05k B de i, A ST % B T K v 7 R DR R R S P 1 A Mk
— R HEAE DK EE R 2Z R e R E2 RN, Ak, HEMEY Rk A5 TS EZ 2 R0 K
ES AN

A REBRVEA CT R A O &N - KRR R R X EEEYR R, T KRR
T4 8 O - S8 AE R 27 P T ) i o) 38 B e B T AN A R AT R R A IR R L, AT L
B VG A% 1 16 5% B - 18 07 55 ME ARk Ak i T 25 A AR ek s 1 30 R F 58 % 2, 4450 20a Jit AR IE | AR RE L & S
FFiA F A HLAE XS K AR 1A 30 A P el 2 LA B it 36 P sl S 52
1 #R5RH*
1.1 R0 s A s 1

ARG A < [ 5 AR 5 MR RS W S b ™ S AT S 50 A7 #E = i R R B VE A A e s 3 X T
=B (N 34°17 '51 ", E 108°00 '48 " ¥i#k 534m) , HHX @+ (L8 EH AN L), LT 6
WOREIE+ 8 8 IR TTARRTRAE T = Y 203 (R AE , 55 = B AE Y L AT S B T i B0 i 45 ) i 8
FRARRTEEA /N X 2 5 R B Z (0—20em ) FERETR A £ A%, JEAT 3L AR BRAL M 5040 A, 6k + 4 pH (K £ 1
A1) 8.62, HHUKN 7.44 ¢/keg, & 0.83 g/kg, 4 P 0.61 g/kg, 4 K 21.64 g/kg,Olsen-P 9.57 mg/kg, f
ALK 200.0 mg/kg, BIEAE 1.35 vm’, ISR 13.0°C, - B K 5 228 550mm, [ 7K 32251
HE6—9 H.,

RIGFF IR T 1990 AR AEYIR R A A/ N - FOREAE, —4EMR, IRXI0 3t 13 08 /NXTEH 196m?
(14mx14m) 1 R, AT L HAP 6 NEFE, (1) %R (ORHEAETAERL, CK) 5 (2) ZAE(N) ; (3) AW
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(NP) ; (4) BBEE (NPK) ; (5) F5AT+ R BEH (SNPK) 5 (6) A HLAE+ A BT (MNPK) , AbEH(2) ZALBH(5) B N
P K #3k GALHE , Horp /N R 58 165.0 .57. 6 68. 5 ke/hm* , A ZE43 4 187.5 24.6 77. 8 kg/hm?,
ABR (S5 ) RS FFRRAE T2/ N REFIRIIE A 1 ¥k ,1990 4F 3 1998 4EAR4F)ifE A 4500 kg/hm® /N FEFT, 1999 4FFF
TR T A GZ AL R 438 EORFEFE B R 4392 ke/hm® (22 1R 2 2630—5990 kg/hm*) , ALH(6) /N2 N 1Y
S-S NPK AEEAR A, A5 309% & i ALIERAE , 709% M A3 HUIR R {3, fL AR P K A& 5 NPK dAH[A], MNPK
Ab PR K ZE AL £ 5 NPK ALFRAR A, ok AARIE A HUIEH T R4 /N2 R R AT — it .
1.2 FESLCREE SN E 5k
1.2.1 FEARE

2010 FFE FRAKFFRE 0—20 em HFE, BRI (6 J 21) 3&5WI(7 A9 H) KBIWLE (8
A4 H) S8 A 19 B) B9 A 17 B) . BUERRE RS 0 B /N X340 435 3 AN K172k
FEEN 3 IRER , AR5 PSR S 5 T T SR IR 85 A %5 i 2mm 0, 4 —3 5> L RELRAAAE 4°C VKAE
T I0 S E  ER R, FIASER A TS Tm G 0. 15mm S50 5 - S35 PR A H 455203
1.2.2 3R M A e

ST T A0 S AR SEAR B A R R RGE TG P RS T BB R S v | £ 4k R S o
BIRH 3,5- i EK R ek e B H vk BEIROR AN H Ik 3 ,5- R IKAGIR L ki e . VR
WHPEDL mg glucose/g (37 °C 24h) R, IR 16 PE DA mg NH,-N/g (37°C 24h) R, 0814 B B2 B 3 74 LA mg
phenol/g(37°C 24h) Fin , FFHERFHGELL pg glucose/g(37°C 72h) FiR,
1.2.3  +THERAYra A n I E

I A R R SR T B R A L RS R AR RN SRR e i 25 PR DA TR
WHRE K. =0.38 Fll K,=0.54,
1.2.4 3 bR il

AR R R A AR T I E T LR (SOC) « FEARE (180°C TR ) s &% (TN) 1R
HHEAFRIMEIL (K,S0,-CuSO,-Se) , ¥ H,S04 TH Ak, i Bl I ; 2 (TP ) - A IR — S 38U RR - o SRR TH AL AR B
BUEIE ; 13 AW (Olsen P) H] Olsen % T3 HUAUH (Available K) FH Tmol/L £ PR ELHR I, K 4G 1%
M
1.3 Sitsrmr

HH R SPSS16. 0 FRAFHEATEETT b, AR Wy ek e S LA R T 22 ] 14 26 R G 43 A B SR
2 #R
2.1 B2 LR R

A it IS 825 5 o = A WL RN 4 U0 B i A T FH A LA A LR RN 4 G i 38 I v T
Tt FHARNE AR B A LA A 3140 25 8 T AT 5 R 30 it P A0 T Ak B0 I8 25 8 T % B AR IE b B R] NP AR
NPK ZbBEAHAL, I T Bt RACALBE (R 1) . (PR AR L T 22 5, 0Dt Al 188 S0 AL R L MNPK
b P gy, LR TR N AL B | 35 4 2 T AU A BRAL B (3R 1) o A HLIE SRS A4 F A A0 A it A
EPE T HEZE O i K A 2R AT S R T R R R K 5 CK A B S AR AR,
JF5 NP Al N AbEEARML (£ 1),
2.2 FORAEH HIBHZ T R0UE P i R

TFo R WA T 3 4 A A BB L MINPK &b B % 755, SNPK  NPK Il NP AbF[E]JC 22 57 ¥ 3% = F CK
FIN Ab 3 CK AL ERAR, AU MBC 5 KM TSGR L, B[R R 2 CK ORI N AL 34 R s m H A
Frftier, JoHOE CK AR AL AL S A5 AT AR PRI 3 25 5 (£ 2) , MNPK SNPK NP I NPK 4b¥E MBC %5
CK KbFR3 54515 89.7% 54.6% 42. 6% 134.6% |

http ; //www. ecologica. cn



17 1 CHEREE A SIS T A 7 00 S A W e AR R D O P ) R 5505
F1 KHEMIKE 20a FEEELEHE (20em) TEENB SR GEXBUREIHSE
Table 1 Soil organic carbon, total nitrogen, available phosphorus and exchangeable potassium contents in plough layer soils treated with

different fertilization managements for 20 years

Qb A Bk £l A A HHLBR 2R
Treatment SOC/ (g/kg) TN /(g/kg) Olsen P /(mg/kg)  Available K/( mg/kg) Ratio of SOC to TN
CK 7.18 ¢ 0.85 ¢ 3.06 c 147.28 d 8.51 a

N 8.50 d 1.00 d 3.74 ¢ 172.94 ¢ 8.53 a

NP 9.68 c .23 ¢ 26.3 b 158.60 cd 8.44 a

NPK 9.18 cd 1.09 cd 26.32 b 237.10 b 8.42 a
SNPK 10.93 b 1.28 b 32.68 b 309.42 a 8.56 a
MNPK 12.85 a 1.45 a 112.72 a 298.98 a 8.93 a

CK( %F &, Control ) ; N( &, Nitrogen ) ; NP ( &, Nitrogen and Phosphorus) ; NPK ( & #$#, Nitrogen, Phosphorus and Potassium) ; SNPK ( 5 FF +%(

Frndedi ,Stalk plus NPK) ;MNPK(ﬁ*ﬂHE+?§L@$@? ,Organic manure plus NPK) s [FB PO R) NG FRE R R A B ] 22 7 B 35 (5% )

x2

B RKBEMRE 20 FREREFTHMELEF(20em) MEMEHENL (mg/kg)

Table 2  Soil microbial biomass concentration in plough layer soils (20cm) at different growth stages of summer maize in a 20 years long term

fertilization experiment of a loess soil (mg/kg)

e Ak MBC MAEPIR MBN

Treatment AL A e 1] A Ve
V12 stage Maturity stage V12 stage Maturity stage

CK 118.89 d 246.19 be 182.54f 27.30 ¢ 50.34 be 38.82e

N 185.48 ¢ 216.04 ¢ 200.76e 37.11 ¢ 35.21 ¢ 36. 16f

NP 245.88 b 274.85 b 260.37c 44.68 ¢ 60.91 ab 52.8¢

NPK 243.46 b 247.85 be 245.66d 49.73 be 49.93 be 49.83d

SNPK 281.85b 282.49 b 282.17b 68.82 ab 55.66 ab 62.24b

MNPK 355.32 a 337.13 a 346.23a 82.11 a 72.50 a 77.31a

-4 Mean 238.48 267.43 51.62 54.09

AR RLING - s AL B 22 52 5. % (5% )

FOKAEF W MBN &3 S5 ik AR — 20, KWL H ] MNPK 238 MBN & 3% = T AL AL 3 ; SNPK
W& T NPK, 8 35 T CK AL L IEAb 2 (b AR AR BE Y CK T8 25 5 (2 2) . WUl 1€ MBN 15 L4
MNPK #h B % 5, -5 SNPK Al NP Ab B & HEARRL, {H % 25 T NPK N DL J CK ZbBH, SNPK Ab# 5 NPK NP
DL I CK AbHETC 322 5 W 1 N b, &AL A ) O3 R MNPK b3 3 55 F SNPK NPK
M NP ALFR TG =AY R T N M CK A3 N 5 CK A AHIT . MNPK SNPK NP Fil NPK #b¥# MBN
5 CK ALFRAT 508815 99. 1% 60.3% 36% 28.4% (F2) .

2.3 FOKRAF W RS s A
2.3.1  HEREREEES M

T KA B A RE S AR L I A T A BT ) A A A R A v, N B R R (A
1),

SRS, BT it ZUB AR AL BE (NP NPK  SNPK MNP ) R BTG AR 15 I TF 4R T, BE B i3], ml
U (K1) o BRI NP A MNPK b, it B BEAE A AE FRAE T 0K 5 A28 5 40 09 REE G TE PR AL
JEWE ST N A CK Ab3E, CK AT N Ab B RS B & M A 5O B B T &, s — BHREE — K (1),
& B DI RERERG S T B 3R B SNPK Ab B AR =, YK NPK MNPK 1 NP 43, N Fll CK % fik, MNPK,
SNPK NPK Fll NP b3 PR 1% PR3 CK BS54 55 39. 1% 45.6% 39.5% F136.7% (£ 3) .

2.3.2 - IEmEwERR G I R S A

5 b B OR AR I R I TS 1 AR b R R A 2 L T I R B R 0, SRR SR R R, B R

WA S R TR (181 2) . MNPK P 3 - S8 e 1 s R il 1 12 5 SNPK  NPK Fl NP A7 i P22 55 g i
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Invertase activity/(mg glucose/g)
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—O0—CK —&— N —&— NP —®— NPK —&— SNPK —#— MNPK

I I [ I I

(=}

Wi B PR A BRI
Seedling stage Stem elongation V12 stage Tasseling Maturity
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H:FH ] Growth stage

1 FEMEABALIE E K& FH T B RS E & (K P& Bt#IR LD /)

Fig.1 Invertase activities in soils under various fertilization regimes at different growth stages of summer maize ( bar:LSD)

M 2 m T E AL EE . SNPK NPK FIl NP A PG 4 65 1 16 7% A8 Ak A IR AL, I 8 3 = T CK (A
2,%53) o BRRMIWUC ARG AN i N AL BEA CK Ab B3B8 E AR B 15 Pt (L, 454 B W BT A Ak FESE
M5, IR B R T % 1 I A MNPK > NP =SNPK=NPK > N > CK (% 3) ., MNPK .SNPK NPK FI NP /b
PR B R Bl 15 1 ¢ CK b IR 73 51| B2 55 56. 7% 23% \15.2% F134.1% .,

Alkaline phosphataseactivity

WL B BRI P/ (mg phonel/ g)

5

4

- —o0—CK —&+— N —o0—NP —e—-NPK —a—SNPK —a— MNPK
[ I I I i
1 1 1 1 J
it P LGB il B
Seedling Stem elongation V12 stage Tasseling Maturity
stage stage stage stage
A 1 Growth stage

2 AEMEAEANIE EKEE B L S R R B F B S (A& BERR 1LSD fH)

Fig.2 Alkaline phosphatase activities in soils under various fertilization regimes at different growth stages of summer maize ( bar:LSD)

2.3.3  IEIREEE RS
FORAE T B - BERREEE Rl KA K R B W35 T 5, 7E b g 0 28 B3 e v e, R Il v (&1 3)

Urease activity

J B3 1/ (mg NH;-N/g)

_ =
[T )

S N~ O

——CK —2—N —o—NP ——NPK —— SNPK —=— MNPK

I I I 1 I
i BT U LANEE: Eiikaizat] B
Seedling stage Stem elongation V12 stage Tasseling Maturity
stage stage stage
H:H ] Growth stage

3 FEIFEAEAMIE FRAEF A TR EEE MR (K P BERR LSD fH)

Fig.3 Urease activities in soils under various fertilization regimes at different growth stages of summer maize ( bar:LSD)
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JUTA Tt R Ak B A% A A2 R AR 1 45 (2 3 3 TSI AR B ( CK) . MNPK A it 136 4 B3 v 3 A A
‘B EFIA SNPK JC i35 25 5 5 B 0t S 5 v L AT AL B A SR R A 11 SR Al Ak BRI (2 S
TR 35 T N AR, Rl 3 T AR Y 3 N0 FE SNPK BRI 35 T NP ORI NPK, Hig 4 4
BHARX P I B 22 7, J5 L FEA AT I 2R, it Z A3 A NP NPK  SNPK3
AEEAERT 3 AN EF W2 eI A S A TS 3 M (E 3) . PIA A E W IR A
P, T 7 2 MNPK . SNPK NP > NPK N > CK,MNPK . SNPK . NPK F1 NP &b 3 g i 15 P 48 CK &b 43 1]
PR 116.7% 111.2% 90.7% F1115.4% (£ 3) .
2.3.4 TMELFAERERE N AR

KA LT A R S AP I ST I 2 R T L R il I £ A R T T
RCEAIAT BIF R, HAS AL BRAE 5 A T ok A Kt 34 S B0 MNPK 5 T SNPK & T NPK & T B8 il 2 (1]
4) , (BAbPRE] LT A R BSOS B MNPK B3 ST
HE 3 AMEPE SNPK 13 & T NPK Fl CK,NPK 25 T CK 43, KBl R NPK F1 CK AHIE Sk, HE
Ab BRI 22 5 2 . e MNPK Ab B4 SNPK &, 3% =5 T NPK Ml CK b3 ; SNPK Ab 2 & 35 5 F
NPK, NPK &2 5 F CK Zb¥ i)+ et 4 3 Wi % 14 U SR 904 MINPK A3 & 25 /5 F CK, e JLA- b3
[ JC e % 22 % (& 4) , MNPK ,SNPK I NPK &b 3 £ 4 % g 15 14 8 CK Ab 343 51 $2 = 70. 5% .52. 6% Fl
22.3% (52 3),

%D —0—CK —&—NPK ——SNPK —— MNPK

::) g 25 + I T E= T I

= E

2Z 20

28

o] L

&= 10

w5 |

&

ﬁN-\. 0 1 1 1 1 ]
W e ] PN INRE: i B

Seedling stage Stem elongation V12 stage Tasseling Maturity
stage stage stage
A H Growth stage

E4 AEEELGEEREFH T EASEREEENT(EPLESRR LSD H)

Fig.4 Cellulase activities in soils under various fertilization regimes at different growth stages of summer maize( bar:LSD)

x3 FEBELEEXESHTIEREEESE

Table 3 The average activities of enzymes tested in soils treated with various fertilizers for all growth stages of summer maize

b REWE A B T . it o it PR
- Invertase Alkaline phosphatase Urease Cellulase
Ireatment

/(mg/g) /(mg/g) /(mg/g) (ne/g)

CK 38.05 ¢ 2.17 e 2.59 ¢ 10.32d
N 38.73 ¢ 2.56 d 4.14 b —
NP 52.01b 2.91b 5.58 a —
NPK 53.06 ab 2.50 cd 4.94 b 12.62¢
SNPK 55.36 a 2.67 be 5.47 a 15.75b
MNPK 52.94 b 3.40 a 5.61 a 17.6a

181 R R 0 9 AR )N 8 o b B 92 5 5% (P<0..05)
2.4 HIEACSERC T N R 5 SR W e A I TR A 5 R
13 4 AT UL, E A LIRS e A B A W s i b RO I R 2T 248 38 S PR BR AT ) 32974 1 35 it
FIEMRKR , B RM EEA L — R, B MIER T R0 Al A 2T 2 3 B s PR i B A ul e W (fe)
YRR R IEASE , RO S R E Y R R SRR B TS R A OC 3 . RS SOC, TN
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I MBN 7R R AR, 5 A My BRSSO 35 IR E YR S5 R W i TR LA L B P
PRI PEAROC .3, 5 RERE A SC AN 38 s LBl W R0 B W R TG IR AT OC . 3%, 5 R I DI 258 4 5
ARE . TIAL, BREEME S IR 2 ARG R Ah B R Z IS AN B35 (3R 4) .

F4 TEUFMR BEMERTUREBEEEZ MELMEHEX R

Table 4 Correlation coefficient between selected soil chemical properties and biochemical properties

SOC Olsen P TN AK MBC MBN INV AKP URE
OlsenP 0.913"
TN 0.997 ** 0.883 "
AK 0.833" 0.696 0.854"
MBC 0.986 " 0.928 ** 0.983 "~ 0.803
MBN 0.963 ** 0.929 ** 0.958 ** 0.824" 0.984 "
INV 0.754 0.568 0.793 0.73 0.806 0.785
AKP 0.913" 0.894 " 0.891" 0.542 0.909 * 0.85" 0.59
URE 0.826"" 0.602 0.855" 0.636 0.831" 0.747 0.888 ** 0.786
CEL 0.542 0. 605 0.543 0. 805 0.567 0.672 0.48 0.234 0.18

SOC: HEAHURR; TN : HIEARR; Olsen P b IEHEHE ; AK ; T IEA R ; MBC: 1 IERIUCE Yy ik ; MBN : 1S RUZE W 820 INV : IR RERE S ;
URE : L YENRNG ; AKP : L IROPERERRRG  CEL: T SRLT4E R, » FIR 257 B3 (P<0.05) , + * FIRZEFM I E (P<0.01) ; n=60

3 g

AWTFERY] LI E YR RS AE R LB B B DAL AL B K — F S HAR I 55, LSt
R RS S GRS Mandal S50 RSN A S5 RARYE  (HUR B0 /N Tk 2 A5 A AR I8 T RGE (1
SR IXATRER B T AR LA B BRAZAE AR PR R R O W 2, LSRR Wi ik R oK A E Y
MR S T2 55 SR S5 R — B, TEACAL BRI AR R AL s B i T 1A MR Rk R, HL MNPK AR
WY 88 TALAEAR 3, 55 Goyal %521 1 Simek 4512 AOBFFT 45 SR — 20, 3X AT AESE: 1 THEAE B R AR 22 A= 4y ik
MR W) AL T oAt It P A ALIEASE RS 0 T 396357 4%, A i b Ry ol A B0 T 70 2 A B VR,
{7 - 3 Bl A e AR ) R TR AR AR A 4b B SNPK 5 NPK sl NP A b3 Atk 35 5 i) 39 4y i e |
R, ATt TR AT R NG/ N AR, T A RS AT 220 10 A4S A BEfig O ORIR R, S BUEY A K TH
REFTEL, X5 EHLT S KR 1 BRI A R A — B, (HAIR 5 HEAE M - FORFEFFRC A NPK 48
NPK S22 3 h T AR A i S8 56 T X A A e B DG Y 38 R W), T B BRI I ) A 5% 1208
Pt A B 6] S5 A0 AR T, TRARI E I ()7 4 A o I NPK 55 NP AHLE, BT 8 38 R i R e i
B ROKF- i ] BES B L B, SR A BRI A R R B, DRI A Ak B 2 [A] - Stk | L B
HKPARRL(E 1) o L& S A Y R B B B R WM ) — T ] T X — ki (5%
4)o

BRI RIAE = BRI K B B BOA R 38 3 B P 5 i - SR o, SR B 5K
AR B A P R AR, 22 S5 R T A M B 0 0 SRR (R R B S T S AR
SV DA R AR P G B SR LS IR T PRGN — 05 TS AR G, BN AR R TR S
Py 7 SRR TG S WA P AL Ak B 2 TR 1 22 S N B 25 5y — O T, AT BE SR AR KA G B AR
W HE A i B, MR 2R 0 IR R, R T AR A 0 A DR R T35 1t B 3, P it SO HE Ak R DR % 11 1
RIS 2 A S S B A B GAS BR W] T I — A%, 3O P R AT AL , A S DR AR PR
il CAEI A SRR R R S VARSI A BTG M e, 2 IS BRI, R MR R AR S . XMl T RE—
7T SR TR EOR A AR R R 2 | A A i AR AR, S U (A AR P I Y A K — N A
2 03— D5 A KRR A FEHEE , K S A R T A LB Al I TR R PR A O
WA — 2 PO T T WAL Rtk BT 55 ), U T AT A LI, JEE 4 e J3E R K, AT T T 3% 4 T A2
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TE o AR R PR Y A DU 0 7 K A T 30 S TR kA 2T A 2R T 1 X TR R A US 60d 1K %
TR TR S K R TR AR LA R BRI 06, AT 2k S M BT IR TR
PGP IR B BRAR , Z 5B Tk, I [l v, al e ROATEAE J= , B A Al R T — 5 RSN AT 4 R
A LBR IR I I g 285 107

SV K IEAE RN AL S AE RS b A RDEAC AL B AN R R B £ 5 1 IR (2T 4E Rl A G
FOBRE DRI 1 . A REAL (NP ORI NPK) Kb BB - S8 RHOBE e | Bt e IR 1 MR R 27 48 28 s P 24 v T
XEEAHENE , Tt e AP AT N AREE, 500 - 8 b DU b B ES AR X I T
I 0 S0 T A o 2 R TITRE In TR A ik LR R I O KA DL G AU A B T4
TR DR SRR IR , IR AR A R AT, ) 5 AT R A R B S T AR LA
TULAE S, AR B A T LS AT (L) 2 DT HE IN 1 39 l  PRAp p or
U AT HUVIPRHS ARSI T 1 33 BILB, TR 1 S A Wy A s DR, (2 0 1 R2E W B0, 0 1 O 4R
R AL S R R, T R B S R T A o R I A LIS LR T 3
AR i T ELA A T 4 AR Y I , 3 e SRR T fm A L A S RT LGRS
AN 2V, D T A W R S Bl W A R R IE R IR I 1 L B8 i, O R SR IS T 2 Y
SR

TR 0L — PEANZE S PR R A5 AT T RE R — A ¥ 0 B e AR W oA 4R A, W5 L Bl S A A2 1
A BT T AT D A BRI AL O BT R R S B R A KRR B SRR B KIE
W B AT A AT LA 0 s S A A IE TR B . — Z AR A AT ik T PE & R B B AL AE 15 AU B 4 L
A LIEAYEEIE S TEERE T, AYUICH G A AU AE 35 32 ) L e fe oy S AR f v e
JIA T B/ N - FOREEAEAR R A HLICHUAEIC & AT LB e L E J , Fifr L sl f e
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