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Effects of different rice-crab production modes on soil labile organic carbon and

enzyme activities

AN Hui', LIU Mingda" ", WANG Yaojing'*, YAN Ying'

1 College of Land and Environmental Sciences, Shenyang Agricultural University, Shenyang 110866 , China
2 College of Science, Shenyang Agricultural University, Shenyang 110866 , China

Abstract: Concurrent rice and crab farming is an important agricultural process in China’s northern rice growing area,
which allows the complementary use of scarce sources such as water and land. Rice-crab farming developed from the
traditional farming mode of raising fish in paddy fields. As sustainable environmentally-friendly agriculture, this farming
mode makes use of the symbiotic relationship between rice and crabs to more effectively use materials, reduce chemical
fertilizer and pesticide inputs, increase product safety and overall productivity, and decrease the pollutants discharged from
paddy fields. In particular, the combination of organic manure and rice-crab farming not only increases rice production, but
also improves soil quality and sustainability. Consequently, soil organic carbon and soil enzymes were measured in this
study to assess the influence of rice-crab farming and fertilization on soil quality. A long-term fertilization experiment was
set up in Panjin, China in 2009 with six treatments:, organic rice-crab production ( modes M1, M2, M3 and M4 which
correspond to no chemical fertilizer but added pig manure at 48000, 42000, 36000, 30000 kg/hm’, respectively) ;
conventional rice-crab mode ( MNP with urea added at 375 kg/hm” and pig manure added at 15000 kg/hm’) ; and rice
monoculture ( CK with urea added at 750 kg/hm®). All the modes were replicated three times in a randomized block

design. Composite surface soil samples (0—20cm) were collected from each plot in April and October 2009 and 2010. The
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soil samples were then analyzed for total organic carbon (TOC) , labile organic carbon (LOC) , moderately labile organic
carbon (MLOC) , highly labile organic carbon (HLOC) , the carbon management index (CMI) , and soil catalase, urease,
invertase and alkaline phosphatase activities.

The results showed that the TOC, LOC, MLOC and HLOC, and CMI were significantly higher in the organic rice-crab
modes than in the rice monoculture mode, and this increase was greater with increasing amounts of organic manure. In
2009, the TOC, LOC, MLOC and HLOC, and CMI in mode M1, which had the highest amount of added organic manure
increased by 33.44% , 26.26% , 35.46% , 47.22% , and 25. 76% , respectively, compared to the rice monoculture
mode. Similarly, the soil catalase, urease, invertase and alkaline phosphatase activities were significantly higher in the
organic rice-crab modes when compared with the rice monoculture mode. This indicates that organic rice-crab farming was
efficient at restoring soil organic carbon and improving soil microbial activity in China’s northern rice area. In 2010, the
highest increase in the LOC (10.11% ) and MLOC (5.14% ) compared to 2009 was found in the moderate organic manure
rice-crab mode (M3). However, the most significant increases in the urease and alkaline phosphatase activities, 80.25%
and 46.62% , respectively, were observed in the low organic manure rice-crab mode (M4 ). A similar but less significant
trend was also observed between the organic and conventional rice-crab production modes. A correlation analysis between
the soil enzyme activities and the labile organic carbon for different modes indicated that TOC, LOC and MLOC are
significantly positively correlated with soil catalase, urease, invertase and alkaline phosphatase activities, with correlation
coefficients ranging from 0.584 (P<0.05) to 0.940 (P<0.01). Our results suggest that the organic rice-crab production

mode can improve the quantity and quality of soil organic carbon and increase soil enzyme activities and soil fertility.

Key Words: organic rice-crab mode; conventional rice-crab mode; rice monoculture; labile organic carbon; soil enzyme

activities ; soil fertility
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A Bk (LOC) & i, A LI ECE A HLICHUIE LA UE in TOC & &, W3 LOC & &t , HAMUIEIE I Z |
TOC F1 LOC ik, i i 25 %of o [0 LA 0 + S A IS Rt RO A o 28 SR B0 5 A s, Sl 4
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1 #R5FHE
1.1 {5 XSk

I T 2009 4 4 H 22010 4F 10 H 7E&HR T REEE 2 S R T (JL45 40°567, R 42 122°97) , KA,
- R K A P IR B AT A GB/T19630—2005 ¢ A AL i) BLE B9 2R, I8 X A <R 8.9 °C,
=5 CIHNFR 3551 °C, =10 CIH I 3509 °C 4ERE/KE N 633.6 mm, 78 & &N 1551.7 mm, TCFEHH 171
d, 4EYH IRFEL 2787 h,
1.2 Rk

B AR R B KRS -, FEEA LR 9.6 o/ke, A 1. 15 o/ke, W 0.31 o/ke, fF A 81.4 mg/
kg,ﬁ%{@i(P) 14.9 mg/kg,ﬁ%(%ﬁ(l@ 141 mg/kg, @\:ﬁtﬂ(%ﬁ( Oryza sativa L. ) YL S URT ) %,E‘?Eﬂﬂtpﬂé
Y ES I ( Eriocheir sinensis) o A HLIE 2 I 2VAF 00 4% 28, 35 43 3 1t 40 00 R A LBk 432. 14 g/kg, 16 1A ALk
275.41 g/kg, =& 11.6 g/kg, W (P,0,)8.5 g/kg, &M (K,0)12.3 g/kg, FMNIKE (N,46.3% ) , B K
I BERRES (P,04,16% ) o
1.3 5t

SR ECH (] /NGRS, 138/ X R BEAILIX L HES 15 6 N AbBE . RIA HLAEAE M1 M2 M3 M4 (34t AR AE |
AL RBR G H IR ) H HUAESE MNP (5 HLAR AR B it FH 4 25 Fn bk 550) 5378 ) 5 5K RS CK (it
FRRE A2 B o B 50 BB BRI ) (AN TRk A LR AR o MR A X R BV /K A0, HLDL CK X
X IR 3 WEE, B/NX AR 166 m® , FL] 5 HIE R BE , /NX AN e e M B bk

CK B IRER 750 kg/hm?® , it 1/5 FEFENE 475 VB AL (43 4 UGB, BUCH B0 1/4) . A LR
(M1 M2 M3 M4) Bt A 4 0 CK AR 1.6 1.4 1.2 A58 L A% Bt A U s 25 (B T 43
5112474 48000 42000 36000 ,30000 kg/hm® ; 7 KR (MNP ) # 0t FH A LI 822 M4 #5209 172, FRMInIR R
375 kg/hm* DL M4 B2l A AU & i 550 B MNP 5 CK B it , i M4 MNP 55 CK %% 3 Ff
TN P A GEAR ], KR AE B A /N Bl 4R BAE R B, T 2009 ,2010 4F 5 H Ha) R, % R
25 7/ m? BEI 3—4 K6 A RRBUE T A VIR BRI R 7S R HAE 16.7 o) B
OO RUET 1 A R K ) 25 AL SRR UL T (BRL S A B R OR RN ) HLA% 101 LR ) | Bl ey 8 AN b
M FE AR B 7 ARG KPR 1 kg, 9 J RIS EE ;10 H WUk KA , B4 Bk
1.4 WL
1.4.1 RFEJE

2009 F12010 4 10 H WIZKFEWOGRSG , R H 2 SR A RFEEREE 0—20 em #H2 HIEME AL 4, B 4b
PRE 3 AR, AESCR B, SIBR AT WA 3 R s R A B S5 2 i, T, BE 4, 3 1 mm AT 0. 125 mm
#H.
1.4.2 JETT

~F 3R LR A R S AR 5 T ae S Ak S SR P R R S T 5 DR R Y e
W LA kU I s AR R ) 3, 5- AN LK AT R BL € vk I 5 Al R R T R R A L e gk
M7E

S A LIRS L 53T 5E K R4S BRES B CMD) THEL . A 51R FH 33 1167 .333 mmol/L KMnO, AL
JE T IERE S R IR A HLBK (HLOC) | FRis M HLIK (MLOC) RGP A HLBK % 1 (LOC) o LARHT 380 2
+4,

CMI “5EHI AR S BRI b 25 W vk 8 T i R - BRIZE R B (CPT) = FER B A HLBR & 2 (2/kg) /
S ISR S it (g/ke) s TIERRAOATRE M, RIVBR 05 FE (L) = BEA TR & A HLRR (LOC) /FEAS iy
ETEHEA ML (NLOC ) 5 it e B AR 1 ) s i) BE R B (L) 287 < L =FF 5 R PR B (L) /S IR -3
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IR 22 15 B (L0 ) 3 Bk 2245 BRER B (CMIT) : CMI= CPIXLIX100
1.4.3 FdEaor
W2 BRI R 3 YR IS, B 28 Excel 2003 B2 35S | SR SPSS13. 0 #4740 643 b il 2%
SHT, AT R Pearson 325, [A]—4F () AN [ Ab B 22 [8] A9 22 &5 HE R FH LSD 2%
2 BER55H
2.1 AR LA LK Bk PR RS A gk
AN R AR O 3 B A LR (TOC) |3 P AT AR 75 2t S 245 FRAS E (CMID) Y9 B (R 1) .

®1 EEREFRABRXTLEANKRSHRESEREBHENL

Table 1 The change of organic matter and soil carbon pool management index between different modes during 2 years

AL i L o L B EAT LI
FEAR Year pag:it Total organic Labile organic Middle labile organic High labile organic LS
Treatment carbon(TOC) carbon(LOC) carbon( MLOC) carbon( HLOC) cMI
/(g/kg) /(g/kg) /(g/kg) /(g/kg)
2006 i) 9.60+0. 11 1.78+ 0.04 1.31+ 0.07 0.74+ 0.04 100. 00
2009 M1 12.01+0.57aA 2.26+0. 12aA 1.91+0. 15aA 1.06+0.03aA 126.48+3.58aA
M2 11.55+0.03bA 2.08+0.06bB 1.81+0. 10bB 1.03+0. 10aA 114.06+4.21bB
M3 11.92+0. 55abA 1.88+0.05¢C 1.75£0.15¢B 1.06+0.03aA 102.17+1.46¢C
M4 10.54+0.40cB 1.81+0.17cdC 1.63+0.08dC 0.87+0.01bB 100.56+0. 58cdCD
MNP 10.09+0.09dBC 1.79+£0.09dC 1.41+0.08eD 0.86+0.08bB 98.78+2.21dD
CK 9.00+0. 36D 1.79+0.04dC 1.41+0.09eD 0.72+0.04cC 100.57+3.06cdCD
2010 M1 13.83+0.32aA 2.32+0.06aA 1.85+0.01aA 0.94+0. 04bA 128.10+1.22aA
M2 13.03+0. 10bB 2.02+0. 11beBC 1.89+0. 14aA 0.98+0.0labA 112.14+7.38bBC
M3 13.20+0. 38bB 2.07+0. 18bB 1.8420.11aA 1.01£0.08aA 117.28+8.60bB
M4 11.61+0.08cC 1.90+0. 11¢BC 1.66+0.07bB 0.76+0.08cB 104.66+1.33cC
MNP 11.04+0.18dD 1.82+0.05¢C 1.4320.12¢C 0.61+0.05dC 101.02+2.48¢cdC
CK 9.39+0. 04eE 1.75+0.11¢C 1.57+0. 14bBC 0.56+0.05dC 98.17+1.81dC

TP B A EBE AR MER 2 (n = 3) 5 FREA RS PR TE Rl — AR A AR B L, R RVNG FR:3RoR i35 25 5 (P<0.05) A RKE
FHREFRW B2 F (P<0.01) ;M1 M2 M3 M4 ¥4 HLAS SR Rt AR 0 EL3% 8 |, 5 HLIE 4351 249 4 48000 42000 ,36000 ,30000 kg/hm? ) ;
MNPy H BRSSOt JR £ 375 kg/hm? , B HLAE 15000 kg/hm? HIF#8#) ; CK N BAMEK AR (iR & 750 kg/hm?)

2009 4, A HLFTEE (M1 M2 M3 \M4) B8 TOC ,LOC \MLOC K& HLOC % &2t ¥4 B HUIE HT & iy 38 fn & 7
R, SEAEKRE (CK) BEZUAH EE, A WL (M1 M2 M3 M4 ) £ F, TOC 5 1 40 52 5 33. 44% |
28.33% 32.44% 1 17. 11% ,LOC &4 B4 26.26% (16.20% 5. 03% F1 1. 12% ,MLOC & & 7> 4 &
35.46% \28.37% 24.11% F115.60% ,HLOC & /3 415 47.22% 43.06% 47.22% F120.83% , | ik%E 57
Pk W 3 s B KO R DL M B ISR R 46, CMIT BRI 2L A H MU 88 ( MNP )
B TOC il HLOC 2 g CK A 5, 439155 12, 11% F1 19.44% 1] LOC MLOC 5 K CMI 5 CK
REBRIEAFEF- . 2010 AR FR PR BRI AR R AR a3, A 5 AR L &8s & m A SRR &, L2
PL TOC #1 HLOC % & Y34 hinfi o .35, A7 HLAS B8 (M1 M2 M3 M4 ) BE0 TOC & =% CK R0 il 4 i
49.34% 40.45% 42.34% 1 24. 67% ,HLOC & &5 5| #E i 67.86% .75.00% .80.36% #135.71% , Lk
B LA MUREE A N BE 2 5 8 S AL AR, 1 EL A A AL 45 4 o3 & s 3, i 3 HILR
Fife

SUAEBR ] B9 2846 11 7, 2010 4E CK BERAY TOC Fil MLOC & 23 5148 2009 4E 45 55 4. 33% F1 11.35% ,
LOC HLOC %1 S CMI W2 T R ta 3 Ui B BAE /K R A 18 m 18 S LA RN v i AT BILAR % = ka3
R4 w4905 1A LR | v T P AL 7 et B Bl PR AR B RO I AR B IR LA AR 288 R o R 8 A
SAEAR BRI AR AT LU B, M1 B TOC % fe 3 iR i s, 38 15, 15% ;M3 £25X 1 LOC \MLOC & it & CMI
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MR, Ik 10.11% 5. 14% M1 14.79% , H. HLOC & & FFEE R B/, WA HLRE R AT 3%
S MU BTG A MLBR A5 4143 A R Hep i i A DA R 8 (M3 ) A5 T o 2 4 35 36 A ML AR e 36 A L
e B AR AT
2.2 REETTE gt A SR DRI 2 T S B I Tl ) P

DN T A ) Ach 34 A Mot S A S ORI 2 b ot R 2 ol o il 1% 42, L SR &l 1 B
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20 - 600
= A
g 500
wpe L18L
mE 87
528 HESF 400
gﬁ = H*_EAE‘?‘
W=3 25T
S3E 253 300
m%é 2z
BE+ %%Z.
B = 200
HaA g 3 Z
— ~
o 100
z
1 | 0 ]
16 500
C a %)
14 + g
~ E~
87 # BT 400
#HESF g
g1 g o &4
= o foliny
(SN < B
S:2 .= 2572 50
gE R 279
§§§ be . g= #E E
-HE ES c ) : Fi gg )
B & A Skl 200
n I d E H%i’
% - e ¥ =
= Fod o
& T i %)
~ i
1 T ] 100 i ]
2009 2010 2010

44y Year
1 AEEXT L EEFR ST (E T INR 2L R EIR )

Fig.1 Dynamics of soil enzymatic activities of different modes

ATLUE H,2009 AEAG HLAEEE (M1 M2 M3 M4 ) B - 80 S AUl IR | T 1t A el ek ol 1 T 1k B
AP R R IEA A RRERE AP i, A HUREEE (M1 M2 M3 M4 ) #5238 i S Ak UBHS 1R CK )
SIEE R 12.88% \13.95% \13.83% F18.27% , KRBT 53 42 55 192. 41% 257.70% ,237.08% F158.41% , %
A BT 23 I 7 120. 80% (81. 75% 68. 21% H1 52. 07% , B Pk #k R T 3% 2k 2 0 32 55 72. 67 % .63. 95%
59. 42% F1 3. 23% ; H MR (MNP ) 55X 8t S0k S0 | JUR 606 1t A T 8 5, (0 25 55 A 38 31 d 2 KOF- i
LB A T S 1 2 BRI, D R SR UG A AR A AR T 35 - 4 AR W R A RE T X B v - il
PEEA I AR EVE T

MAEBRE AR , 5 2009 4EAH LY, 2010 4F 58 S A0 SR R DL CK B3 iR i e, 34 18.91%
A5 TR J88 R0 00 e A i M A X 50 /1N 5 1 S A I A 25 Ak B0 M AH 25 AN K, 39 7E 50% oA 5 L HENR It
TR P T 8 DL M4 A =X i 3 2, 40 013k 80 25% 1 46. 62% |, {E FVE B 1Y 2 M1 M2 55 =X 1 B P
PR PE TR, 433 P % T 10.29% F110. 83% ., 1 WA HLFE % M4 A58 ] B I8 B v R 7 AR s 1 ol 9 il 1% 2
WG FEE, T4 Sk it FH AT AL L S AT e D Ao o) ot Rl ke e il 4 2 Py o )
2.3 HHEA MRS T IERGE M AR AT

AN 800 A AL S 2 4y AT HILAs B A BRAE AR 5 SRS PR AR DS I 4 R Nk 2 B
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R2 TEANRS TEREENEXSHR

Table 2 Correlation analysis between organic carbon and enzyme activity

Hh SLAR R e mitemm e TEEERAEE e R

Factors Catalase  Urease  Invertase Phosphatase Ablk AR ALK TOC HEEH
LOC MLOC HLOC cMI

T L A Catalase 1

JI% A Urease 0.749*" 1

$EALR Invertase 0.856** 0.830° 1

WMERE IR Phosphatase 0.342 0.791*  0.495 1

TEVEAHLR LOC 0.594*  0.790*  0.801** 0.736** 1

HE A HLER MLOC 0.584*  0.885*  0.702*  0.822"* 0.825*" 1

=M HLEK HLOC 0.100 0.688"  0.345 0.852"*  0.663*  0.765** 1

KA LK TOC 0.767** 0.940** 0.897** 0.713"* 0.805** 0.822** 0.660* 1

Tk 2 8 BR R CMT 0.488 0.757*  0.788** 0.713** 0.994** 0.813*" 0.632*  0.783" 1

% {E0.05 K FAEMERE (n=12) 5 * = 7£0.01 KV FAHEERE (n=12)

gL IR, 3 AhE P AT MLAR 7 o IR) B R O A IR AR O, Horp LOC 5 MLOC A A Ml B i (r =
0.825"" ,P<0.01), HiXx 3 MG tEA PR S5 CMI 5 038 808 W 2 IEAH G A 56 RECR /MR IR i
BLIR (0. 994 ) >HIG A MUK (0. 813 ™7 ) >Rl A HLAK (0. 632 ) , X hd B A 22 45 IS 5505 1 M LA G 2R
FOREY), 3 FIE A LR S TOC & #2080 il R 35 TR ARG, Horh MLOC 1 LOC 5 TOC HYAHE
PRI R FHOC R B 1 0.822 7 F10..805 ™, Hak#l i E AHIC ; HLOC 5 TOC & FHIE M R ECH 0.660
U8 A TE A LA 3T B HLR XS B DL B AR G AR RS LR — 4y, 4 F - SRS
FARH G A AT 2 B B3k - 98 5 S A S 0 2 A 5 B e ol 1 0% 1 A O O RS I 5 91, A, - S S Mt
] 2 (2 A R AR OO R U R A i R ML Ak e S 5 AL A Re & sc e b, MU £
Rt IR AT BEAT BIRRI G R o % 3004 HILRR 55 - 9 15 PR R AH DG 3BT S, TE M BILAR A ALKk 5 4 Pl
T ] 2 A LA OG5 R - SR G T A R AE AR 3R AT 1 K (R A AT DILRR K
3 itig

S A LB L 43 0 5 RN Bh A5 AR Ak i LS B - ST RO A3 PR G R/ B HAE A v g SR A 0
TR P22 B 25 ( CMIT) A S e+ 398 5k 35 3 245 78 Ak SR A0 A 8 B 5 b 00 mT DA 00 - Sk 6 & Je g i 7
FARMIF ST S 0A it FH AT HLAE T30 - 3960 MUBR B3l M MLBR 4% 4 o0 & | 120 WP s A WLRG B A U
PR 4 TOC \LOC MLOC \HLOC # K CMI, H Rt HUAE i FH 5 0% 38 00 A AS [R) R B A 38k, e H
M1 A ARG R AR b, 3 — 7 1T AT REJE: T MLRE A 2t A A ML Tl 5 e 18 ) (i 45t A A L
JEJE DAAMEZ KR A e AR A AL A RER , rE L3 g AR BRL 5 — i, th S A LR A SR g 5 |
AR 88 2 DL R A K I 78 A8 SR AR B A O vl DL A LR B A X e S 3 1 MR e P A X S R
AR A R — B0, (HA A TS IA R I AR LA it R, 3 LOC 7 N, CaT B ik
K20 Al RS TS I ZE G - R i AR AR SRR T SRR R G, IAEBRIBIAE (LR, 5
2009 4EAH EE,2010 47 CK #EX1 TOC F1 MLOC #5 f4 $2 = i 3, 3 AT B8 322202 i T 2010 4R /K Fe A= B AR,
107 Ml DX AR S R, AT 2 (o - 8 BLAR 53 R AR M8 SO ML /IR AR 2 A LR A RS =P, M3 B
HA AL LOC MLOC 2 & CMI B4R, B HLOC & BEREIR /)N, IR F AT BB & M1 F1 M2 B HLAE it
A KRR A e & AU AR, SRR A TUE M R AL 2 8 1 0N, BT AR fit A AT 5t — 2 Ll J5 JH: LOC
MLOC & J CMI W BEASHE 08 51 M4 FT MNP A2 14 - SRR RN 28 S s A X A, SR - 8 1 3 Ak
5L, B LOC MLOC &5t ) CMI 3RHEc/N . HILnT LUE | i A AUIE A A =g b i A WU R B A5
FEAR = BT VA LR A 4150 B 8y T8 R EL AL X Sk me 5 T 45 R AR

3l R A Y TR R I EE LA R Ay, Bk A AR Y A RS TR AR SRR AR O 1A et
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FEAY= S T LRAE 3 Z5 A IE T RAAF S R o S A AR . ARG v A DR 8 A R R A=) +
i A A IR e A B B R B MR I R R R X — T I AT RO T PR R A 2 A A L
NEAS B A ARG, P ok - 49 B B A 0 AR 08 PR SR T A R B M B 5 5 59— O T T R A AL A A
A 22 P AR R DL B A A S S A i ) o R AR e AR A T TR I a2 -
TR R, 55 R AR f0 ISR 2k 4 RS Pk A5 iR B 5T 25 SR O AR ], DA o ) - S AT A 1) Lok
F A VIR AR HURS B A 3 S SRS P IR AN, T BB th 1o S U 8 T 48U TR e, 7
e B b DRt A DA F AR B ™ A B 2 S5 ALY, FEME /KOG B0, J 30T PN AT e 2 I - 8540 i 7
B, M — e R R T o A S AT P (R 7 R e LB R BRI S S5
S FANACA YRR 3 oK i, I Wi ot e ek ol o A 25 L M4 X i e s, D PRI AT B2 ML,
M2, M3 B AR A IR B T 4 22 i B N 3 5, (R R R e A7 AILAE A5 A R 400 S5 1 it A 2 490 il T g ) it 72
FLI ) (AR T A BRI AR R . A A HLREE M1, M2, M3 B T R A LR, A
iR TR T AR TR TR R ) R AR JC AL, M D JCATLR 3 s AR A R R 8 T P D
55100, S5 M1, M2, M3 B A Bl R M1 R AN

FASEAI Ml B0 . Ik - Mt 0T SRR G A T 06 5 el e ol R 935 G S 38 AR DG A, At - 39 3t
)35 2 0 s R IE ARG, LRI v BB AR X 4 B AEAE S — A R, S P R — R
LS A5 B —Fh e R0 B TS 53 b 3 FhEAYTE T L A WL AT AR Ry £ SR A A, ST LK
B B AT AR A B AR, DRI G ML 1 5 B R ) 2 T R ) I, AR IR S5 R BoR , BHER Pk S £
$E 4 Pl T 1) 5L 0 S M S IR ARG X SR BT A SR AL
4 #ig

5 ek FEisi A L, A HULARE A 20 I 25 42 5 T TOC . LOC \MLOC \HLOC & i & eI, HAG HLAE F 2 sk
KRR R A AURE AR A 0 5 & T 4 S Ul DRl 2 T Tt R 8 I il 0% 2 5 DT B ]
BRIk A HUIE RS SR A F) T 13 LOC  MLOC 2542 A0 4 v LA S M 6 Rl e 1 I 76 17 ) 444
58 3 FHSC AT R B, TOC \LOC .CMI 5 4 Fh 358 15 14 2 0 35 sl A B B A G, R L, A WLAG 8 A = A =
i i A HUIE , A PTSE G Hh vm A HUTT e ol 15 A LT A A5 e, 10 - S P | a2 I 4 v 1
i[sa e
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