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@ E 20102013 £ K H B T T 2 Ak A ACE (300 #1525 kg - hm ™) fr 3 A
MEER(HE AEEERHE-AZ 12 AE)MEHATEA . HERATZAEZZRK
ARRFMAMRBNE W EREN, SRR, HE-KREAENATEARE TR, (2
FREEEAKTFEHEERZ N LTEZZR AR BEEAKTFRAEEANHE A LTEAZERL
BEYHBEREAKTTEAELERTE A AR, F R # A AT EE R MmE
ELEEYH. R 2011 FHELEREEAKTTHAEEAE T H(-66.22 kg - hm™) 4h,
HAFEFEMARMEERTAEHL T EA2KAS(73.10~400.03 kg - hm™) , 3 A A F B F
W EEHNEAZE T HEAREAK T TEAZEAERE R THERAALE, IHWAE
BAAM T REFTLRETEN NG AR  BERAE T LEIEN TS 44> R
REFTHER , REBAKTFTHE-ATHEERXNEA SN ESEHE K.
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Effects of reduced nitrogen application and soybean intercropping on nitrogen balance of
sugarcane field. LIU Yu"”’, ZHANG Ying"*®, YANG Wen-ting"**, LI Zhi-xian'>*, GUAN
Ao-mei'*? | WANG Jian-wu'>? ('Institute of Tropical and Subtropical Ecology, South China Agri-
cultural University, Guangzhou 510642, China; *Ministry of Agriculture Key Laboratory of Agro-En-
vironment in the Tropics, Guangzhou 510642, China; *Key Laboratory of Agroecology and Rural En-
vironment of Guangdong Regular Higher Education Institutions, South China Agricultural University ,
Guangzhou 510642, China). -Chin. J. Appl. Ecol., 2015, 26(3) . 817-825.

Abstract: A four-year (2010-2013) field experiment was carried out to explore the effects of three
planting patterns ( sugarcane, soybean monoculture and sugarcane—soybean 12 intercropping) with
two nitrogen input levels (300 and 525 kg + hm™) on soybean nitrogen fixation, sugarcane and
soybean nitrogen accumulation, and ammonia volatilization and nitrogen leaching in sugarcane field.
The results showed that the soybean nitrogen fixation efficiency (NFE) of sugarcane—soybean inter-
cropping was lower than that of soybean monoculture. There was no significant difference in NFE
among the treatments with the two nitrogen application rates. The nitrogen application rate and inter-
cropping did not remarkably affect nitrogen accumulation of sugarcane and soybean. The ammonia
volatilization of the reduced nitrogen input treatment was significantly lower than that of the conven-
tional nitrogen input treatment. Furthermore, there was no significant difference in nitrogen leaching
at different nitrogen input levels and among different planting patterns. The sugarcane field nitrogen
balance analysis indicated that the nitrogen application rate dominated the nitrogen budget of sugar-
cane field. During the four-year experiment, all treatments leaved a nitrogen surplus (from 73.10 to
400.03 kg - hm™) , except a nitrogen deficit of 66.22 kg + hm™ in 2011 in the treatment of sugar-
cane monoculture with the reduced nitrogen application. The excessive nitrogen surplus might in-
crease the risk of nitrogen pollution in the field. In conclusion, sugarcane—soybean intercropping
with reduced nitrogen application is feasible to practice in consideration of enriching the soil fertili-
ty, reducing nitrogen pollution and saving production cost in sugarcane field.

Key words: sugarcane—soybean intercropping; reduced nitrogen rate; nitrogen balance; ammonia
volatilization ; nitrogen leaching.
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it FH RN A E W 3545 & 77 i B iz — (A
S, 35 it F IR R R R T R AU R ™
) H 2R AR IT R, v it A Gk in =%
JZEHE(0~20 em) B A & & HSA ST EMAR
5 EA ORI 0 IR R AR Ak W = Rk
RIS T T SRR Ah B 2R R AN S T A
5 U K 785 G0 RT e 2 280 R P e R ) A= 0 TR
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St 1 K AT KK SR B T VAR B L H R, i
it 2 B A BRI XU DL R SRR A A Bk B T
T RE.
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28 90 AR AR A A R B ARIB T 185%. H e Fij I
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ek FEa U RERE N BRI HRCER ]
DAY/ 4 B R SR G A T R A R R
RIS G B RARH A VeI Z AP A7 e ) 2 BN
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HE A b DX T AT S DO, Bk 2 HOR
LI 5 R A A R RIAE R Y i, H
FE-R G RIVE R R 5 e T )32 5G e, FoAE 1 i
ZoPF RN L R R B A5 3 R

W58 H EAS [ IR i BT 03 1 TR0, %t
REMBA i S FEIEAT R G0, DA SR
AT TR P AR 2 R 0 P U3 SR R A 2 ) X L
HEATE Ak, X T A A e i DX - AR R
ZOPHRRIL , B AR | A B R A TR R IG5 7
i AR R AR B AR S AT e b b R il e
JREAG R P UARSGE T 4 4R AR IR, B
€T U it SRR H - A A X R R S R
PEFRFFIE R SE 0 | LA by 48 5 b DCH RERDAR Y AR
AL B LR 2 5 5%

1 HARMXEHARTE

1.1 W5 IXHENL

WIS T 2010 4E 3 H—2013 4E 12 A e R
KEFEHCFRIG A (23°08' N, 113°15" E) #E47.3%
DX b A STV ARGHT | S0 M% i S A AR ) 2 XU R S
JEATRIR T, 4F H BRATEL 1289 ~ 1780 h, A FH#E it
S 105.3 k] - em” AEAE 21.9~22.8 C, B
IR I 38.6~39.3 C M iR AIN AR 0~ 2.3 °C 4R
R TR 1384 ~ 2278 mm , 2 85% 1) % K 4 i #E 4—9
H. R 56 M 1 58 8 o 20 5, B2 A ML 21,08
g - kg™ BB f# A 75.38 mg - kg, B AL B 75.04
mg - kg™, A 61.71 mg - kg,
1.2 ikt

P H E SRR A BB 00-236 ( Saccharum sinensis
Roxb. cv. Yuetang 00-236) , H4R S 2 A e R E bl 5
B 2D R 5 W AR, S BE TR R R
AR R K it X K A B0 3
( Glycine max cv. Maodou No.3) , FF- 2R A F 1Y
270 100 d, ARG AR R A AR A B f it

SR it UK R AR S P R . 2 it
IRV B B K 2 % Y HbH R i 525
kg + hm™ Jd it & 300 kg - hm™2 ;2 FhH e Rh AR AR
ACHBERAE, HE-KE 1 2 [, — I ARHEAE Y
K EANE I B T F 5 AP (3% 1) X560 R Bkl
MUK 31,3 WER /MK 5.5 m 98 4.8 m, /DX
AR 26.4 m® HREATHE 120 em, B/ X FhAE 4
17,847 38 BERGET , KIEGATHE 30 em, ¥R 20 cm),
KEFAE 16 17, HEE-KRZ (1« 2) [MA{EFME 8 17,
FEATRN 25 7, B OIE W E A 2 bR

20104F H A8 T3 H IS H#EM HE,3H

®1 HE-XEEEHEBERERT
Table 1 Field experiment design of sugarcane—soybean in-
tercropping

b3 KT ke 772
Treatment Nitrogen rate Cropping pattern
(kg - hm2)

MB 0 BfERE

Soybean monoculture
MS-N, 300 SR H

Sugarcane monoculture
SB,-N, 300 HHEE-RE( : 2) [

Sugarcane—soybean 12 intercropping
MS-N, 525 B TE

Sugarcane monoculture
SB,-N, 525 HHE-RE(L 2 2)

Sugarcane-soybean 12 intercropping
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16 HiEMKE,6 A 20 HKG UK, 12 A 26 HH
FEU AR, 2010 4FE 3 H 13 H jti £ A8 [ & AL 81 150
kg - hm™, iF # BR 45 1050 kg - hm™, & & L
(N:P:K=15:15:15)750 kg - hm™],5 H 8 H
B CEEAE , 3B it S AL E 300 kg - hm ™2, AL AL
IR 2 225 kg + hm ™, o i 2040 BHOA it R R
113 kg - hm™;7 J1 1 HiE B R0, & Bt AL 2 5E
iR 2 672 kg « hm™, ¥ 5 il Ak PGB il IR & 295
kg + hm ™ H E- K S (AR AR R BURE VA AR 2, KR
FIRE 76 B |, B 58 90 em , T TE Fh R A2 74 B, 14 58
30 em. HEAL i 76 AR HORE A B SRS 52 Al
(5 em) , LA 38 B 4 3 it 76 A A H R 00 1 B, P
+, KRG HEAEF WAL K SIS B FIZEFF
W FREAT A S O, A R T HE K A
FE ) A 25 Y R A — 3

2011 4E2 H 26 HFEFH 1,3 H 6 HFEFI K
5,6 A2 HREWEK, 12 A 18 H H L. 2011 4
2 H 26 HiikHE,5 H 7 HiBXEENE, 6 A 25 H
B ZEAL , HoAth T H) 45 HE S 2010 4F—2L.

2012 4% 2 H 25 HABFHE,3 H 10 HEER K
5,6 A3 HREWEK, 12 A 16 H H L. 2012 4
2 H 24 Hiti 50,5 H 3 HiBMXEENE, 6 H 27 H
BB ZEAL , HoAth T H) 45 HE S 2010 4F—2L.

201343 7 9 HERFHE,3 H 16 H#F K
5.6 A3 HARE WS, 12 A 8 HH R 2013 4F
3 H 8 HitikkAE,5 A 5 HiBiEENE, 6 A 30 HiB
it A ZE N, HAth H [R) 4 3 2010 4F—FL.
1.3 Wk

MRS A i ST 5 R T AR
Bk AN - N [i% S I NICA = ISR . 5 21
FH L) AU L0 (BOR HRE A 8L AR K R
R WA J7 T 4 A it 2R - O 2 ) A o 7
ROV )5 ).
L3 1R PRI R ZR, B s /N
TEL 16 MRIEEFD, A EIRT 2 6000 A% , HREGUSCHR A9 H
RSB T Gk 3.45 o, AW ER A A E
20.7 kg HRE-R G RIVERL T, B2 WG 2K A
T 3.03x10° %7, KEHAETFE 6.06x 107 k. AR 5 SC ik
[24], KUMFHEAREG RN 45%, AE S HN
0.072% , K5/ KL T A 0.018 kg, H 7E-K &\ £
BERF, GRS AN 3.93 kg - hm™, KT 1R
KT EME RN 7.86 kg + hm™.
L3 2 IBRIAEL W MU ZUK O T RE it (5l 525
kg « hm™; 98 it it 20 7K F 5 RE i 2 & 300

kg - hm™.
1.3.3 KREEE MW E  FARFE ST s, R
FH Delta PLUS XP [a]43; Z HAE %4 ( Thermo Finni-
gan, USA)MIE RSN £ YA bR [ [ A
FHE E A, N FE S RAMEN E R,
M AT AR A SN AL IR I, 4 R R 2R
FREPI B A (%N, ) P

%N, = (8"N,~8"N_,)/(8"N, - 5"N)

KRG BFERE=%N, x KGHHKEEAFTEXK
AR P
KL 8ON A H RSN ERE 85N, M RKE PN
FE 8 N HILASM TR K GAHIMRA N 5.
1. 3. 4 fEPIWOIRET AR R R IR, 4351
FEAS/INX U AR AR HRE 3 Bk KT 5 #E,105 C
TAH 30 min, 80 CHLT 2 fH . I 2 T4 5 e H:
R G IERZE o TR I AR AR ST S
1R T PR PR ML R RS A R A R ) B 1
MR A R & 0 H ] H,80,-H,0, 18K AL 4,
PILIC S A 2 S R K B AT R B EUT A AU
A, RS GFER BB AR S, HEARBITAR
1.3 5t JE /AR Y R TR
F14) 388 20 A T it S S R R R (B 1) %
%¢ R A LA FTERHE HI L, AR 15 em 55 10
em F3 I 2 BUE 2 em  HAR 16 em WA SR D
15 mL A9 B R H M 8 (50 mL B R +40 mL N =
i EZX A 1000 mL) J& B TR RE T2
MR IEATIR 5 om, [ JE AU 598 O AH -

- e E IR TR IS 0 2 KR, R4
AN A TR B A SO 2 B A, R H R
7:00 BURE BORERT B 08 R E T 2 g R B TR
UV ZANP il ENLER SR A s GO O A R

133 Soil

15 i) 4 1 R T
Fig.1 Venting equipment to determinate the ammonia volatili-

zation from soil in field'?”’.
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3~7 A 1 RABEUR I 2 A I =, H
KC1 =485 B 5 Lo (7 %) 3l s H P e i 4

FIER (W s kg - hm™ - d7) B2
Wnn = [ M/ (AXD) Ix1072 Herf . Mo BT O B
SRR Y 2 B (NH,-N, mg) ;A A 30 5
A (m*) ;D HEUGESHH IR, 58 L 1
d Ry 1A 0 S BT . ) G2 4 % i R 45 TR
FisF 5000 5 1) .
1. 3. 6 PR ER KA AR T EAR RABTE 60 cm LA
R AE,60 em DU LA H R RAVFELE, 60
em DU Y3550 H BETCIE AL, S BOR4r IR 2%, R
SRR AR, 2 = Ak BEAR T BE TS YL Hh R K. i R £
TR BB SR FH B P A e R AR 0 4% 48 A
R G 4%, e e gt 20 okl e, Je A% RNy
5 emx5 em, BRAEIR L AR I BH - 52 e A (Bl
M IR BRA D) 298 10 g, % B 5 26 H E Rl Al
Hi—KHE 60 em +HEBRAL, A /NXHE 2 4~ Jk 24
A RIBRAEAE R GO IECD | L BRie 1 )5 9% 34
U A DK PN [0 52 50 % 0 A B BR A v A g
TAHEIEHE AN 100 mL 1 mol - L™ A5G ALAIAWE,
FERIR (250 r - min™', 60 min) , H] € &8 40T
UL ISR S B LSO R R AR E
WK, Z Fr A R BR S B IS BN X AE
60 cm TIEHRALTHA 2 MW AEEE, 2L 24 4~ 7 T HE
WCARIA IR | e 22 15 4 vk o A A R o

THRRERIRIA B (W, o kg + hm ™) BTHRAR
Wyo,n = (M +My) /AX10% FHorfr: M o KR 5 5
IR IS R (mg) s M, o H BESCER A B4
PIRASAE RS R (mg) A IR TE AL (em?) .
1.4 Hdiabr

K Excel 2003 F1 SPSS 17.0 #4758 48
14387, I Duncan £ 8 W 2k 56 22 55 i & 1
(a=0.05) . EIRFE N B E bR iR,

2 ERE5SH

2.1 Wi S - R TR X R T R R

My 2 W00, 2012 F1 2013 4F B4k K o [ AU 8K
R m T H - R SR, T 2010 12011 4E T8
225 S W RE- K R MERLR A Rt &K F 4
PR W [ RRCR T B3 22 5 NAEBRIE] SR, 2010 4F
ANTR] A B K[ R 2 e T A 3 42012
F12013 4F BL/E R G A RCR B 3% & T 2011 4F;
2011 F1 2012 4F 8] £ K 5 A 0% B35 /™ T 2013
fE4 AR VR R G A B S T RE, AR T
AN it 4R e =2 1) K 0 [T L i TG 3 25 S A B[]
KF,2010 A HAAE KT [ A i e O B 3 = T 2012
F12013 4 ,2012 A1 2013 42 (8] JG i 35 25 5 8 it ife
FKFT,2010 Fl 2011 4F K B A & 5 & & T
2012 F1 2013 4% Flit 2 KF T, 2010 45K 5 A
0 T ARG, H 20112012 F1 2013 4435
H7E 26.1% 40.0%F1 257.4%.
2.2 WA HRE- R G RAEX H R KRG AR
HRR AR

12 3 AT, 2013 45 ML 2K N HER R
SRR EES T EREKTE T HEAXZHE,
R )2 Lt 2RI A BT i At 4 493 45 Ah L )
HIEA R R 25 WAEFRBDRE , i i
BEMET, HEERAE 2011 #2012 AE HER R E
U 5 T 2010 12013 45, H g R T A /E T,
2011 FH A E B =R E ST 2010 45, 42 5
80. 7% ,2012 F1 2013 4F:[1] JC b 35 22 5. 5 FLiti &0 K
FF L H R ET 2011 AEHERAR BB ERE ST
2010 4E #2555 T 52.3%,2012 F1 2013 4E (0] G i 35 9%
SoH R EET 2010 A HE B E B EKT
Hofly 3 4 HiAth 3 4E 2 [a] 0 B 5 22 5.

H TR G R ZEFFR [ BT AR B AR B

x2 BEREMNHE-XEEEXFGTAXENERRNXMERE

Table 2 Soybean nitrogen fixation efficiency and fixed nitrogen under reduced nitrogen rate and sugarcane—soybean inter-

cropping treatments

Abym [ ESCF Nitrogen fixation efficiency (%) [ & & Fixed nitrogen (kg + hm™?)

Treatment 2010 2011 2012 2013 2010 2011 2012 2013

MB 87.4+2.7Aa  57.3£1.8Ca  71.1x1.2Ba  67.9+2.1BCa 150.49+£1.59Aa 115.35£10.30ABa 60.34+3.73Ba  78.45+2.18Ba
MS-N, - - - - - - - -
SB,-N, 79.4+6.6Aa  55.6£3.0Ba  60.1+0.7Bb  34.9+7.80Ch 76.69+7.23Ab 74.87+6.89Ab  30.24+3.27Bb  30.98+9.31Bb
MS-N, - - - - - - - -
SB,-N, 78.4£39Aa  50.3:x9.2BCa 63.5+2.5Bb  26.4+4.8Cb 74.34+4.63Ab 58.96+3.49Bb  30.97+4.95Bb  20.80+2.67Bb

FFTARRI RS FRE:F R AR R AE Ay 8] 22 5 5238, BN 6] /NG B 2R [l — AR A7 AN [R] A As AR =X (8] 22 5 .25 ( P<0.05) Different capital letters in the
same row meant significant difference among years, and different small letters in the same column meant significant difference among planting patterns in
the same year at 0.05 level. F[f] The same below.
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Table 3  Effects of reduced nitrogen rate and sugarcane —soybean intercropping on sugarcane nitrogen accumulation
(kg - hm™)

Sb3 2010 2011 2012 2013

Treatment

MB - - - -

MS-N, 86.75+5.02Ba 206.80+23.21Aa 176.81+£16.21Aa 116.33+6.93Bb

SB,-N, 95.91+18.07Ba 173.35+29.85Aa 154.62+12.27ABa 117.93+20.70ABb
MS-N, 124.73+6.31Ba 190.36+22.04Aa 162.47+14.11ABa 140.81+15.79ABab
SB,-N, 124.83+10.15Ba 185.68+20.48Aa 184.25+23.86Aa 195.29+27.13Aa

SYRRKGREF AR MR GG IR E. K4 0,4
AE KRR SRR R Y T RE O A
K REME, AR 2011 40, Hgr 3 585 B 0K
2010 4F 45 A B i) 53 40 R B A e B AR Ik
B R U RIVE D R A LA Ak B )
25 IRF B K5 2011 4F R R AL BE R K R L
REFREITEEXES 2012 F12013 4, PIERT
JER R = T RME, VEAS [t 2K G
B2 5 MAEBRIEIRE 2011 4E K H 38R 2R
B4 w MU 2RI VE T 5 2010 4F 0 38 25 A, o4t
b FRE 0 2 v T AAR 053 52010 4R 45 AL R T
AEEH T ST 2012 F1 2013 4E,2012 F1 2013
ARG OHRABHELT R EES.

4 AEH VR R GRS FF A R Y B 2 S T
YER G AESAE T ,2010 45 K GRS FFR RN
()it LK - T ik 3] J 2 7K SF- T 2011 ,2012 i1 2013
AEAEAN T it KO ) T B 3 25 5 AR BRI, K

I AN i A AT R R R A
FHA 2R 2010 12011 4F % 5 T 2012
2013 4, 5 Uit 0 H RE- K G AE T R SR A A B
FHEEH 2011 4F 535 T 2010.,2012 F1 2013 4.
2.3 it S - R X R U &
Vs R

H1¢ 5 RIHT, 4 AF s B LSRR A5 1 T, E
FAFE K m e T HALAN B, HAE 20112012 F1 2013
SRR B K 5540 1E 20102011 12012 4F
BRI AUK 2 & wE S T e 2K, B
FE 2011 4P 25 57 W 35 AR BRIEIEF | 2011 4F 45 b 2
R R R T LA 3 AR U it AUK
SR, 2012 F1 2013 A H & 4E K TGS R
[P 25 5 T 2010 4F 5 % MU EUKF T ,2012 Al
2013 AF H e B R T 2 HE R i S T 2010 4R,
HIE - 2 (IR I FH A5 & AR 3 A [R] G I 35 2%
4AFSf 45 AL 3T TR UM 2 T B 2 2 S NAR

x4 BERARMHE-AZSEENKESXNBFRRREMZM

Table 4 Effects of reduced nitrogen rates and sugarcane—soybean intercropping on soybean pod and stalks nitrogen accumu-

lation (kg + hm™)

by T Pod FEFF Stalk

Treatment 2010 2011 2012 2013 2010 2011 2012 2013
MB 66.29+1.70Ba 87.31+6.44Aa 40.28+4.64Ca 45.02+4.55Ca  97.84+2.55Aa 113.93x11.19Aa 43.53£1.79Ba  50.39+3.13Ba
MS-N, - - - - - - - -
SB,-N, 41.25+4.05Bc 67.83+4.38Aa 27.1121.75Ch 30.53+1.33Cb  61.49+4.52Ab  66.61+2.78Ab  25.02+6.24Bb  25.92+5.83Bb
MS-N, - - - - - - - -
SB,-N, 53.44x3.31Ab 62.19+4.81Aa 20.28+1.18Bb 22.53+0.72Bb  39.66+3.23Bc  64.76+11.54Ab 27.09+3.89Bb  29.49+3.93Bh

x5 BEREMHE-XEEEXNRIFELMRMABHRME

Table 5 Effects of reduced nitrogen rate and sugarcane—soybean intercropping on ammonia volatilization and leaching nitro-

gen (kg - hm™)

Kb I & Ammonia volatilization AR = Leaching nitrogen

Treatment 2010 2011 2012 2013 2010 2011 2012 2013

MB - - - - - - - -

MS-N, 0.31+0.06Ca  8.04+0.29Ac¢ 0.57+0.02BCb 0.96+0.05Ba 68.44+6.22Ba  172.07+27.58Aa 60.71+2.89Ba  90.04+1.06Ba
SB,-N, 0.33+0.14Ca  6.99+0.08 Abc 0.56+0.01BCb 0.74+0.03Bb 44.44+16.60Ba 101.04+14.13Aa 60.81+2.92Ba  83.25+7.51ABa
MS-N, 0.59+0.15Ca 10.30+0.24Aa 1.11£0.13Ba  0.97+0.02BCa  63.99+8.87Ba 165.87+40.28Aa 60.24+2.23Ba  78.20+1.15Ba
SB,-N, 0.52+0.18Ba  8.99+0.52Ab 0.60+0.03Bb  0.83+0.03Bb 84.81+19.71Ba 139.63+20.12Aa 59.46+3.01Ba  78.92+2.95Ba
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Table 6 Nitrogen balance in sugarcane—soybean intercropping systems (kg - hm™)

4 b B ZHA N input U N output AERT

Year - Treatment — gpng KGR MTE KRR HER  S¥E sk kwm Pofitad

Fertilizer Fixed Seed Straw Sugarcane Bean Ammonium  Leaching loss N
N N N N N pod N volatilization N

2010 MB - 150.49 7.86 97.84 - 66.29 - - 189.90¢
MS-N, 300 - 20.70 - 86.75 - 0.31 68.44 165.20¢
SB,-N, 300 76.69 24.63 61.49 95.91 41.25 0.33 44.45 280.87b
MS-N, 525 - 20.70 - 124.73 - 0.59 63.99 356.39a
SB,-N, 525 74.34 24.63 39.66 124.83 53.44 0.52 84.81 400.03a

2011 MB - 115.35 7.86 113.93 - 87.31 - - 149.83ab
MS-N, 300 - 20.70 - 206.80 - 8.04 172.07 -66.22¢
SB,-N, 300 74.87 24.63 66.61 173.34 67.83 6.99 101.04 116.91b
MS-N, 525 - 20.70 - 190.36 - 10.30 165.87 179.17ab
SB,-N, 525 58.96 24.63 64.76 185.68 62.19 8.99 139.63 276.86a

2012 MB - 60.34 7.86 45.18 - 40.28 - - 73.10c
MS-N, 300 - 20.70 - 176.81 - 0.57 60.71 82.61c¢
SB,-N,; 300 30.24 24.63 26.33 154.65 27.10 1.12 60.81 137.52b
MS-N, 525 - 20.70 - 162.47 - 0.56 60.24 322.43a
SB,-N, 525 30.97 24.63 28.31 184.20 20.28 0.60 59.46 344.37a

2013 MB - 78.45 7.86 50.39 - 45.02 - - 91.68¢
MS-N, 300 - 20.70 - 116.33 - 0.96 90.04 113.37¢
SB,-N, 300 30.98 24.63 25.92 117.93 30.53 0.74 83.25 149.08bc
MS-N, 525 - 20.70 - 140.81 - 0.97 78.20 325.72a
SB,-N, 525 20.80 24.63 29.49 195.29 22.53 0.83 78.92 302.35a

BRI R E 2011 44540 B FH UM 2 0 35 o T H:
fiby 3 47, HoAth 3 44 Ab R IE] 3400 B 3 25 7 X Rl B2
F T 2011 AFREM R ECHAD 3 4F K, BB AR K
AR
2.4 WOEiEE S HRE- KRG REXT AR BT
A

6 1A, WR R & 7 KFE, Bk 2011 4 H
FERE AR T AR 7 8h, AR AR
By ARIFERLCT AR TR ARRES  (H R
RUKF- 5 m T A R G AR B T L
RACE FRR B AR W2 5 T il 2, o &
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