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Studies on recommended nitrogen, phosphorus and potassium
application rates and special fertilizer formulae for different
rice production regions in China

WU Liang-quan'?, WU Liang', CUI Zhen-ling' , CHEN Xin-ping'* , ZHANG Fu-suo'
(1. Centre for Resources, Environment and Food Security, China Agricultural University, Beijing 100193, China;

2. College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract This study summarized and analyzed a total of 1 190,9 608 and 9 490 on-farm experiments with various rates
of nitrogen (N), phosphorus (P) and potassium (K), conducted during 2005—2010 across major agro-ecological
regions of rice production in China. Based on the data obtained and literature analysis, China rice production area was
divided into 5 major agro-ecological regions and 9 sub-regions. Optimal rates of N, P and K and formulated optimized
compound fertilizer for 8 sub-regions (excluding region V) were estimated. The results showed that single rice yield in
the Northeast China (region I ), Yangtze River (region I ) and the South China (region M) was 8.3 —9.0 t/hm? , which
was higher than that of single rice in Southwest China (region IV ) .and as well as that of early rice and late rice in the
middle reaches of Yangtze River (sub-region I1-2) and the South China (region M) (6.8 —7.5 t/hm?). Nationally, the
optimal rates of N across all the 8 sub-regions were N 172 kg/ha and ranged from 116 kg/ha in the cold sub-region in
the Northeast China ( T -1) to 256 kg/hm? in the lower reaches of Yangtze River sub-region (I -3). The optimal rates of
P were P,0571 kg/hm? and ranged from 59 kg/hm? for early rice and late rice in the South China (Il[) to 84 kg /hm? for
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single rice in the lower reaches of Yangtze River sub-region ( I1-3). The optimal rates of K were K, O 62 kg/hm? and

ranged from 45 kg/hm? for single rice in the cold sub-region in the Northeast China ( T -1) to 80 kg/hm? for late rice in

the plain and hilly sub-region in the South China (Il[-2). A total of 11 regional special fertilizer formulae were designed

for the 8 rice sub-regions, including 7 compound fertilizer formulae with high nutrient concentration and 4 with medium

concentration. In general, more attention should be paid to Yangtze River region, where P fertilizer input should be

increased slightly to build-up soil P,and the application of medium nutrient concentration special fertilizer should be

enhanced.

Keywords rice; region; optimal nutrient rate; fertilizer formula
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ZRLEAZEAEIX. The region of the Northeast China with single rice cropping production

I
I -1 ZJb 78 A Z=AF X Cold sub-region in the Northeast China

I -2 b5 T N8 ZRS X Jilin-Liaoning-Inner Mongolia sub-region in the Northeast China

I T B XU ZE A X The region of the Yangtze River with both single and double rice cropping production
IT-1 KT L7 P 28X Upper reaches of the Yangtze River sub-region with single rice cropping

-2 Ky B Z=FG X, Middle reaches of the Yangtze River sub-region with hoth single and double rice cropping
B -3 KITFUHFZEREIX Lower reaches of the Yangtze River sub-region with single rice cropping
/TR HE R B XU ZEAE [X. The region of the South China with both single and double rice cropping production
-1 VTR g1 B3 ZEAG X Hilly and mountainous sub—region in the south of Yangize River with both single and double rice cropping
-2 A5 R R B W2 RS X Plain and hilly sub-region in the South China with double rice cropping
|V PR R 2R X The region of the Southwest China with single rice cropping production

BNV H:Ath Other region

AR GE T B  ARAL & B WS R T R R
Not include data from Hong Kong,Macao,and Taiwan. The same bellow.
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Fig. 1 The regionalization of rice fertilization in China
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Table 1 The number of samples of on-farm nitrogen, phosphorus and
potassium experiments in different rice sub-regions
X 3 1 A e e
Region Cropping system Nitrogen Phosphorus Potassium

1-1 L 47 1497 1241
1-2 Loy 89 286 286
-1 Ly 77 900 991
Ly 210 379 408
II-2 T 51 1 680 1623
e 180 385 444
II-3 Ly 36 1007 1003
A 67 425 424
-1 i 47 537 535
M A 83 544 543
A 62 423 409
I-2 e A 77 407 448
I\ Ly 164 1138 1135
B3 Sum 1190 9 608 9 490

Wel-1.T-2. -1, -2, -3 M-1 -2 A IV A3 540 R AR L FEH A Z /T X L AR L35 30 P 28
ZRX KT EHAFERX KITPHANERX KT N AFEREX 7T i

A6 =5

B ERE X AR

S I e U R X PG g e DR L B R R XL R IR

Note: [ -1, 1-2, II-1, 1-2, 11-3, -1, -2 and IV represent cold sub-region in the

Northeast China, Jilin-Liaoning-Inner Mongolia sub-region in the Northeast China ,

upper reaches of the Yangtze River sub-region with single rice cropping, middle

reaches of the Yangtze River sub-region with both single and double rice cropping,

lower reaches of the Yangtze River sub-region with single rice cropping, hilly and

mountainous sub-region in the south of Yangtze River with both single and double

rice cropping. plain and hilly sub-region in the South China with double rice

cropping, the region of the Southwest China with single rice cropping production.

The same bellow.
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2 HRE5SMH

2.1 AERXBRIEEERE

FRAE MRTN 3 (X3 B KR 25 it 20 ) 1H 575
F AN [R) DX S5k 28008 0 4 77 FH o (3R 2) o R [ it JES X B
N TR R 1 A RO IE 22 i (LAl N AR i Ry 116~
256 kg/hm® , ACE R 172 kg/hm? . [X 35§ (8] 1 4
HEHEATERKRER RITFHARRX -3 &
(256 kg/hm®) , RILFE ML B ERG X (T -1 KN
116 kg/hm” , Hofth X 8/ F 156 ~172 kg/hm”,

*2 AERBAMBEFRE
Table 2 The optimal regional N rates for different

cropping system in different rice sub-regions in China

kg/hm?
X 5§ e ﬁﬁlﬂ?ﬁ%ﬂq%
Region Cropping system The optimal
regional N rates
I-1 A 7 F 116
1-2 R 156
-1 MR 159
SR 163
-2 R 166
e 172
-3 LS 256
HE 160
-1 R 166
WL A 161
FLF 165
-2 e 168
IV A FE 166
-5 Average — 172

2.2 ARRXREBEEERE
ASTA) it AR X K F A b A+ 38 58 24 8 (Olsen-P) il
P8 19,8 mg/kg(AFE 13.2~29. 5 mg/kg) »
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IS8 86. 7% ~93. 2%, Mk B &4 T4
KT, SR T K VT U B+ 8 AL 8% (Olsen-P) 7
13.2~17. 1 mg/kg. 4k THARAKF (£ 3) . KFH
KW HAR - A - ERGE D, Kb
BBREX L) CKRIL W R RE X D) KT R

T 15 L Ml B X B A X I -1) Y 80 2 R 7 4 K OF 5%
1 (8.3~9.0 t/hm®) , KT A iF B FAF X (11-2)
FVT R AR BA XU R X CII) 0 B e A & 1 i s e
R ERXNDMW ™ &M EG6. 8~7.5
t/hm?) ,

x3 TRERFEBHEHEFERE

Table 3 The optimal regional phosphorus rates for different rice cropping system in different rice sub-regions in China
i FEAE AL/ HE X/ H A 7= 4/ Jiti AES 5% WRNE i 4/
Region Cropping (mg/kg) % (t/hm®) Strategy of (kg/hm?)
system Olsen-P Relative yield Target yield P recommendation Optimal P rate
1-1 AT 27.7+18.8 91.1 8.3 & TR WO R 64
T-2 iRy 21.1+14.2 89.5 9.0 T AR Y WO 70
-1 LResy 13.34+12.2 88.5 8.3 STV R X 1. 15 81
BG 14.7+11. 8 87.9 6.8 TR IR X 1. 34 77
-2 g 14.4+8.9 86.7 8.3 S P AR X 1. 15 83
1%t 13.248.2 89.3 7.5 TR W R = 65
-3 R 17.1£11.6 91.2 9.0 TR WO & 84
LA 21.3+16.8 91.1 6.8 TR W 59
IM-1 g 22.14+18.3 91.2 8.3 i A I 72
W i 25.3+19.4 92.1 6.8 TR RO 59
L e 29.5+20.7 93.2 6.8 E SN (L T§ 59
-2 e i 28.8+22.9 92. 8 6.8 & TYEY W 59
A2 i 21.6+17.1 90.7 7.5 TR W 64

TE 87 I1-2 KT i 3OS A DR RS — B AR AR MR R R L BRI b B WL — A A K B 2 i i 2 21 6 b R AR SR L )

WO PEYE R 1.3 A% AR S R A RO R A E

Note: # ., P is recommended for double-season rice (early and late rice) as a whole in the sub-region of double and single rice cropping on the

middle reaches of the Yangtze River ( [ -2 sub-region) ; More P was applied to early rice due to early rice was more sensitive to P than

late rice; P recommendation rate of early rice equals to 130% crop removal while the P recommendation of late rice equals to crop

removal.

R B 1 s 0 D D) o T e e DX X 7 R <<
90 % (8% 41 Olsen-P<C20 mg/kg) 1y X d, 40 11 -1
-2 X, R EUGE 24 48 i 4 1R 7 9 3 e, 3 2 X
S W I AR R R 115 A5 CIT-2 KT
rhiE B X R XA RS — MRS R AR R R B A
R — AN AR T G B N B RLAE L
I, LR A H A AR W R Y 1.3 A RS 2
AR A 19 FH B g 0 R A ) 5 o T Bl IX A 0 7 >
90 % (5% + 3% Olsen-P>>20 mg/kg) i X I8, 4 T 1
FNIV X, SR HCHE 4 1) 5 W o B 18 R o o 1 40 R A &
AH R Hby o AN ] X8l I 4 7 i (L P, Os 1) I3

ok 59~83 kg/hm”, JINAF3 K 71 kg/hm®, £
T B B L A DX CIT ) 17 T A 2 ) e B 8 (65 ~
84 kg/hm* ), RAL B ZER X (1) K Z (64 ~
70 kg/hm?) , Hofth X UK (59~72 kg/hm?)
2.3 ARRXREHEEERE

FEAS TR AE X B R A L 2R+ 5 7 B AL 8
AE S AR 4 ) 40 1 ™ 200 5 0 I o 22 ) B 6 &
CEE 2) o AT 75 F AR il FH B IS %) 34 7 et 5 hy
9% ~15% ., MHE“LME +F G 78R 8w 15 A [F
X3 K A AR b e AR IR &= (DL KL O 3, HiA
LS 7R 45~80 kg/hm® , AL 34 62 kg/hm”,
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(a).(b) . (&) . (D). (e) . (D). (). (). (D.(H. (k) (DA AHIERT-1FXABR, [-2 FXAFRF, -1 X0
Bol-2 UXERE. -2 XA -2 WA, -3 WX AZER -1 0 XA -1 0 X PR -1 300 XA -2 0 X R

R I -2 S0 DX A IV DX B 2

(a),(b), (), (d),(e),(D,(g),(h),(1),(j),(k),(]D and (m) represent single rice in sub-region [ -1, single rice in sub-

region | -2, single rice in sub-region || -1, early rice in sub-region [l -2, middle rice in sub-region [l -2,late rice in sub-region [[-2,

sigle rice in sub-region [[ -3,early rice in sub-region [l[-1,middle rice in sub-region [l[-1,late rice in sub-region [l[-1,early rice in

sub-region [[[-2.late rice in sub-region [[[-2.sigle rice in region [V ,respectively.
B2 AEXEGHEAE5E~AWEZEHNXR

Fig. 2 Correlation between yield increase and K application rates of

different cropping system in different rice sub-regions in China
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2.4 AEREHKEFH

BTt 4 TR KRR 8 A it IR IF IX B AN [) e 1 T 2B
T 11 AR (R 4) L Hod AL I O D
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R X CIT-2) B A RV T R e g L o SR A XTI -1)
7 BB R 9 BE 7 (LA N-P,O5-K, 0 i) &y 19-13-13;
HRAFITHNRERXCI-DAE R 15-16-14;5 K
T LU B2 A X I -1) R VT o Jig B 00 2 F X

CIL-2) RS S 7 Ol 16-16-13 5 4 7T Hh Ji B0 X0 25 A
X CIT-2) AR5 43900k 18-15-10; K V1T 3 81 22 A IX.
(I-3) 25 19-15-11; YT. 5§ = B¢ 1L Hb 28 W == 7 X
(M-D R HREE T R 17-14-14 5 42 5 F 7 e B2 W
R DX CIT-2) f B 16 8 TC J5 oy 18-12-165 75 7 ey Jit 1L
Hi 2075 0 X IV B ) Dy 17-13-15., L 47 1 ok i i
JAAKIT B A ERFX - R 11-11-8; K IT.
H A RO AR DXL -2) 9 A R T 3 2 2 A X
(T1-3) B BE A R 12-10-7; K VT i o0 W 2 #F X
CIE-2) b e 43 0 11-11-9 A1 12-9-9, X SEfg )y
T FVE BENE it P A8 G B A= 7 I 438 i U8 L O AR 4
7 KOV AR L R R ISR (R 4 R o BEXF R
PR ARG (9.0 t/hm®) B iR T DL &5 A 15 ~
45 kg/hm® AL HEEIE

F4 HEKBEARRIESHELESHEEZIYL

Table 4 Regional fertilizer formulae and fertilizer recommendations of different cropping system in different rice sub-regions in China

R I &/ (kg/hm®)
) - e =
2R Sy HEAC oy BENC Panicle-spikelet
i 7E K/ (F e/ URE)/ a1
[X dak te Fertilizer = ‘ ) ) fertilizer
Cropping (t/hm*) (kg/hm?*) (kg/hm?*)
Region formula S Ak
system Yield level Special Tiller fertilizer S H
N-P, 05-K, O . S Potassium
fertilizer (Urea) Urea >
chloride
6.8~8.3 277~339 82~100 41~50 0
>8.3~10.5 399~431 100~127 50~64 15~45
-1 2 13-19-13
A # >10.5 431~493 127~145 64~73 15~45
<6. 8 216~277 64~82 32~41 0
7.5~9.0 354~425 114~137 57~68 0
>9.0~10.5 425~496 137~159 68~80 15~45
1-2 ‘T' 15-16-14
R ’ # >10.5 496~567 159~182 80~91 15~45
<7.5 283~354 91~114 46~57 0
6.8~8.3 600~733 83~101 55~67 0
>8.3~9.8 733~866 101~119 67~179 0
11-11-8 %
>9.8 866~1 000 119~138 79~92 15~45
6.8 467~600 64~83 43~55 0
-1 AT
6.8~8.3 412~504 83~101 55~67 0
>8.3~9.8 504~596 101~119 67~179 0
16-16-13 #
>9.8 596~687 119~138 79~92 15~45
6.8 321~412 64~83 43~55 0




593 SRR v TE KR DX R A A T A AT IS O B 5 9

* 48D
TERLIC I 4/ (kg/hm?)
- = A =
o s HEAC oy BEHE Panicle-spikelet
iEL v, & (EE 5 e/ URZFD/ s
[X 5§ " Fertilizer " ‘ ‘ fertilizer
Cropping (t/hm*) (kg/hm?*) (kg/hm?*)
Region formula S Ak
system Yield level Special Tiller fertilizer S %‘
N-P, 0K, O N e Potassium
fertilizer (Urea) Urea >
chloride
5.3~6.8 583~750 76~98 51~65 0
>6.8~8.3 750~917 98~120 65~80 0
12-10-7 =
>8.3 917~1083 120~141 80~94 0
<5.3 417~583 54~76 36~51 0
LA -
5.3~6.8 389~500 76~98 51~65 0
>6.8~8.3 500~611 98~120 65~80 0
18-15-10 #
>8.3 611~722 120~141 80~94 0
<5.3 278~389 54~76 36~51 0
6.8~8.3 614~750 97~118 64~79 0
>8.3~9.8 750~887 118~139 79~93 0
11-11-9 %
>9.8 887~1023 139~161 93~107 15~45
6.8 478~614 75~97 50~64 0
-2 rp e
6.8~8.3 422~516 97~118 64~79 0
>8.3~9.8 516~610 118~139 79~93 0
16-16-13 %
>9.8 610~703 139~161 93~107 15~45
<6.8 328~422 75~97 50~64 0
6.0~7.5 604~756 86~107 57~172 0
>7.5~9.0 756~907 107~129 72~86 0
12-9-9
>9.0 907~1058 129~150 86~100 15~45
<6.0 453~604 64~86 43~57 0
M -
6.0~7.5 418~523 77~96 51~64 0
7.5~9.0 523~628 96~115 64~77 0
19-13-13#
>9.0 628~732 115~134 77~90 15~45
<6.0 314~418 58~T7 38~51 0
7.5~9.0 692~830 188~225 94~113 0
>9.0~10.5 830~968 225~263 113~131 15~45
12-10-7 %
>10.5 968~1107 263~300 131~150 15~45
<7.5 553~692 150~188 75~94 0
-3 LSy
7.5~9.0 461~553 181~217 90~109 0
>9.0~10.5 553~646 217~253 109~127 15~45
19-15-11#
>10.5 646~738 253~290 127~145 15~45

<7.5 369~461 145~181 72~90 0




10 bR R R R

2016 4 55 21 &

x 48D
TERLIC I 4/ (kg/hm?)
) o e =
o s HEAC oy BEHE Panicle-spikelet
R 7e K/ (EE 5 e/ URZFD/ s
[X 45, 4 Fertilizer - ‘ ) fertilizer
Cropping (t/hm*) (kg/hm?*) (kg/hm?*)
Region formula S Ak
system Yield level Special Tiller fertilizer S %‘
N-P,0,-K, O e Potassium
fertilizer (Urea) Urea >
chloride
5.3~6.8 359~462 78~101 52~67 0
- >6.8~8.3 462~564 101~123 67~82 0
Bk 19-13-13#
>8.3 564~667 123~146 82~97 0
<5.3 256~359 56~78 37~52 0
6.8~8.3 419~513 92~112 61~75 0
B >8.3~9.8 513~606 112~132 75~88 0
-1 e 17-14-14 #
>9.8 606~699 132~153 88~102 15~45
<6.8 326~419 71~92 48~61 0
5.3~6.8 359~462 78~101 52~67 0
B >6.8~8.3 462~564 101~123 67~82 0
% A5 19-13-13 &
>8.3 564~667 123~146 82~97 0
<5.3 256~359 56~78 37~52 0
5.3~6.8 389~500 76~98 51~65 0
- >6.8~8.3 500~611 98~120 65~80 0
BR 18-12-16 &
>8.3 611~722 120~141 80~94 0
<5.3 278~389 54~176 36~51 0
-2
5.3~6.8 389~500 76~98 51~65 0
- 6.8~8.3 500~611 98~120 65~80 0
e A 18-12-16 #
>8.3 611~722 120~141 80~94 0
<5.3 278~389 54~176 36~51 0
6.0~7.5 394~492 85~106 57~171 0
; A >7.5~9.0 492~591 106~127 71~85 0
N RE Sy ¥ 17-13-15#
=>9.0 591~689 127~148 85~99 0
<6.0 295~394 64~85 42~57 0

TE " # 7R BB T s » Tk R TT .

Note: # high nutrient concentration compound fertilizer formulae; * medium nutrient concentration compound fertilizer formulae.

3 iiess®

3.1 REABRBEENESERA

AR 5% 45 S K i AN [a) DX 35k (8] 1) 260 AE 4 7
AR K25 CERR N 116~256 kg/hm®, Jil
BOF35 172 kg/hm®) L 3% 2 B T AS [ X3 1) - 45
BEAE AR 7 A= BEKOE- 1 B 25 5. AR b FE MK RS

ZERXCL-DMEAEZFLEHE N 116 kg/hm*) I %
I F oAt DX, 3 R T BB 5 0% X s - 3 AR e )
BB O, AT R — AR — AR 09 R A OG
X e 250 AT 9 2 W B MR VIR 4 A LR 3
41,8 g/kg(n=2346) ; 3 i Jo. 5" A i T€ b /K A
S HL A AL BB AR TR R, — M 8~9 t/hm” (W H
Frr= 4 KR IS HE AE F N R AE AE 90 ~
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120 N kg/hm® , 5ASHF 5% 45 S — 25 oAb L 57 00 -1
(4 53 B S8 7 > BB e VT4 FE M K RS A A TR R A
(ND &AL N 1.6 kg, TEAR T HAWKRG ™ X, 15 7% & H
B AR IR CAnFS A1 8 B LA 9 1 B BT S % X
WU A N 115 kg/hm® 5t A8 O 15 R I A 2 (19°F
. S AN ARV VR R X CI-3) /9 i il R
FH# R (N 256 kg/hm®) , b 3 & T H A X 38, 3X BE
A B8 5 3% K 77 17K F (9. 0 t/hm®) Fl SR 431 5K
R R G, S5 2 DX R B % AR AR Y 4 2R A
B O, TS T AT A A SR R B AR A R YL R
VI ER A Sl R & [ AR S )= i N LD A 1P
ML IX 43 512 N 266,272 F1 230 kg/hm?® , 54 30 44
RARE R,

N S A ) O I Sl o= T 3
(Olsen-PY ALK 24 19. 8 mg/kg, B T K VL 35
)+ 3 B &% B (Olsen-P) #5 IK BL S (13.2 ~
17.1 mg/kg) , AL X 3 ) L3 o b FR&E W
K (21.1~29. 5 mg/kg) . HHXFH A X 4k 1717 5 . K
YL 385 7K R e B A 2658 e 1 34 7 R0, DG & Ry
b i M DX R PR A T 86, 7Y ~89. 3%) . FRAT
Xof e VT I Vi ) E DR VT A XA A 4 5% R DU 9 R
LA 8 BB A 88240 b F AR K- (U T
10 mg/kg) » i 35 34 Jin s I8 $5 A AR 2F T K &G AR A 4
BE A O T8 BT W B TR R S
I % 22 B A% 8 3R AR AR o e L 4 HE R
BEMEE 2 IREAEM 7.0 mg/ke T2 Y /719
16.5 mg/ kg, SR 1M 42 B0 7R ma #4135 A 1 VT 0 Bk
DX - HE W AT Ak F A AR K S (R AR fE 10 ~
15 mg/kg) . B W 5T 2 WL K VT SR H 4 1
HABE(Olsen-P) V34 14. 6 mg/kg, I, H K
M 80 AFAR LA , 4 VL 3t 1 1 - 498 5l Akl i 4 2 A
T R T AR AT Ak T A X AR K
W s ACHIF 5 H RV b i B XL A X A A 7
IO ol 8 - 8 A T B A (5 0 I R4 S BRI X
38 A - P A A7 5 i Al X R 0] AT 3 g 5 0 A O
JE 45 A S5 T W A D PRIE R 7 T R R e 4

T HEAE T
3.2 HRKEKBERARIZITETT &G TH
PE A £ 1Y i 8

METE A GRD I DL vk B o 2R R
2004—2009 4EFT G () 2 A I8 77 S b SR E R A
GEO IR 5 2/3 DL v vk BE i 2 0 1 0

SE T H AR v B B A Y R 5l R e

FIB o0 2 10 5 SR 38 0 i 52 R R AR AL b, =
W REBE SN ) LR 7 h BT W AB F IR SR T
A W AREE PR A AN R R, 4ad 2 A A
S B IE B R A AT R VT R A v 3R
B 1 DR 3% 91 A0 S 46 6 B R SR P T RO,
DA e 0 TS A 6 Ak DR 55 485 A6 R ek 4 R R T
FOWI KRG AR ETT A — 2P g Lk %
L $ i T KRR 4 7 e AR B R SR e T K
T L BEMR AE S . AERITHEL 7 A4 20 4> H A
I AR B R L B A S L BE B R RE R I A A
KFEERKKEE SIS 5 T B ER 2
T AR R R R L B R R I 3R o T A g
PP AR S R XK T P R B A X T
TR EE AT Ty s B AR PR K RS A KO B B
B R A5 T AR DG 2R AR UE K VT I UK R e 7= T R

Zhang %55 i KA AR 0BG BT 9% L Bl 5
7 P B T AR A SR R TR i, <<7. 5.7, 5~
9.0,9.0~10.5 Ff>10.5 t/hm® 4 =5 KE T *t
N ) BN e T A (KO 43 51 ol 18, 7,19, 4,20, 5,
21.7 kg/t,3X Tl TRl A 7 KCOE 3 0 A AT R
BLER U BE T DL BROOR AR B TR TS, = A
TERE SRR A HS InxE TR m AR A R A S
Ak 2E Yyl 3a Can e 6K A B3 45 19 5. A B 1 R
. ZIERUKAEA R 7= K R R A 25 5
A5 Hh A UFE BB IE 3B it 15 ~ 45 kg/hm® 1
AL B R D FE AR & 7 SR (39,0 t/hm®) {3

25 TR B KRS AN ] AR S Xk i) 4Rl 4 T
Wt AR 1 25 53X 28 ol F 52 31 X3 [
ANFAE PR R L R EHE AR R T 7 i KT K R il
KA A 2R 52 . A58 X AN [7] X3 A0 fb 0B
B 5 AAC R C 5 00 B A K A BT Ak DX BRIE R
SR FEAC R S PR R . AE SE BRI Y iR
AT RLAR U R A 22 5 CAn R RS 5 RLRS J RE R 50Kl
DD e SEAE A 0 1R 8 FR A2 W SR i — 2D L 8
JE Rk P o s o 2 5 A DA oA B i KA 6 0% 025 RN BR
B A o

2 % X #t
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