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1 MRS

1.1 XIe R

RIS T 2015 4EF1 2016 AEAE M)A (- H B85 &
DU B R A 77 /R JE 3 b (30°06' N, 104°21'E ) #E4 7,
TR E A R 0~20 em JEAHELTE
Ji:pH {8 6. 47 A WL 1.45% A% 0.62 g-kg™ 2

Fx1 ERH

0.86 g-kg™' & 12. 15 g-kg™' HERLA 54.72 mg-kg ' |
R 8. 47 mg-kg ™" HAEH 83.79 mg-kg™' .
1.2 RIesrel

AR K R T 0 0 2 L S A e e
RN ERBMERE 1 SHAREE 18(BEE>, &
VEWO™ 2w ), BAER™ FRANH F KA E 1210
(FREfERE ™, R B2 R A RE) . K
FOARE 12 5, FRMHK B APEAE R 1,

HBFHFEER

Table 1 Detailed information of maize varieties

Y

Variety

TR X 3

Suitable planting area

Suitable recommended
planting density/ (£ +hm™2)

A PR 2 2

Growth period/d

PEH AL
Breeding unit

®RE 15 ZHY1 PUJTSP-3L B g X
U, Fe b IX

IO 1 A5 ) 0L 3 ARG L X

AREE 18 ZWY18

% E 1210 RY1210

48 000~ 60 000
48 000~ 60 000

48 000~ 60 000

123 IR Rl A R T
VO 48 e BBV B

Ul e AR5

112

116

1.3 Rt

FHTHZRX R, ERE A BT KD
Bl AL RE 1 5 (2016 4FHAREE 18) A2 7% &
1210;IH % B A R FHEE . BL. £1E, B2, B/

(K1), 34 AabB, A48 3 R, 3L 12 4/

o N y 7N

Ll R et el

0.70 m 0.70 m
I | |
AR Monocropping
E1 H
Fig.1 Field

FKATF 2015 4E 3 H 25 H 12016 4F 3 H 28
HHEW,2015 44 A 5 HAI2016 4F 4 A 8 HE M
Ao i E B i G B R 85 600 kg - hm™* (3% P,0,
12.00% ) & ALH 150 kg-hm (& K,0 60.00% ) , £k
4orE B AL 40 240 kg hm ™ 3RJEHE BEAC = 5 :5)66
Mo KET 6 1 10 HAPF AR, SEirNF 2 47, K
AEATATHE 0.40 m, 7R 3 Bk, RS EE A 120 000
PR-hm™ , R FENEBC i R 2 75 kg« hm™ | 2o B 2 45
600 kg-hm™ G4 60 kg-hm™, 38 AE Jg ) 46 ) it IR
75 kg-hm ™ HABAHLE A H
1.4 NMEmMBERE
1.4.1 “CetricsaZanl e 78 KM, 4
ANXBEHR 3 R B — WA AR K 9E 0. 15 m £ 0. 80

m (3R BRI i E AL SEAT MR AT R b 58

S

X, /NX A 42 m?(6 mx7 m) ., FRENEFRTEE
ATAAERLR A TE 2. 00 m, ZB1T47HE M 0. 40 m, BN X
247 BAAERCRATEE 0. 70 m, BN X FPAE 6 4 BR Y

4 60 000 £ -hm ™2,

* H e

|0.40m 0.60 m |
I | 1

NS

0.40 m 0.60 m
I

|
/MR Intercropping

i8] F 4B A =

planting patterns

A 60 mL "C ARicHY CO,,2 h J5BBRIBEAE (I 2),
AR FoR 2R B AT BN BT B R
BRI A 434 105°C A&7 1 h, 80°C Ht T & fE &, Fl
Flash 2000 HT JG & 73 Hr A% ( 3 I #HL 23 7)) Fifal 4 3=
bR BT (36 EI R 24 7)) T 45 8843 C 1y & i,
AR ARSI C E (mg) 7

F - F
'3ci=cixlT0W‘*xlooo (1)

X, C BB F, R P C R
Foy: CHIASRER,
1.4.2 FTHAAER MK TW(FEG 50 d) Fihk
B 15 d B—kRE, B/NXEREL S MR K R H — B
MR, HE SR A R RL A8 BEAETE 105C R 1 h,
SOCHET ZfE E , FRTYHE,
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Fig.2 Schematic diagram of “C notation

1.4.3 FTHARREEMES UFTHENRENA

g LB S 50.65.80.95.110 d BT BT ¥ i

N HAE i, Logistic Jr X T4 Bk T4l &> .

W=A/(1+Bxe ") (2)

Ko, W BT R R A B C. TS
ST B HERE(A) .

e B T T3 4 0 R 58 e R R H B0 B i)

(T d)

max ?

T, =InB/C (3)
AL E T YRR B0 KEE (V,,.,
geplant™ -d7") .
V.. =AC/4 (4)
AR M &k S, 5B B RK R (Y,
geplant™ -d™") I A KT B AR T W) BT R )
(Wi 8) 2
W =A (5)
4.4 F3 (KRB, %N A REEL,
AT, TR i, /N 53 B 20 SR
GERERIEL  TRLEL , JF RSO B3, 78 K W s 55
W=
1.4.5 AaxkFEaradit F AKX IR E R
AR TW) ik ia 1 (g) VE IR A H AT T i iz
R(%) VB IRAREALR T AR TTERR (%) |
G T YR E R (o) FIlsciREg £
R H AR TY s it = EREE T
Yy o - I SR A B T B (6)
FIRAE AL T e % = (e E R E
T E - A E SR A E TR ) eI B IR A
BT EX100% (7)
EFRAY B LRI T BU6RFFARL B DTBR 3 = (B IR A
HALHT T4 B ia it/ UAIFFRL T3 ) x100%  (8)
T JG T Al Ak 6 = B R R T ) I - 5
i EALHT TV B i (9)

WCARFEE = KPR it/ b A Py i
1.5 HIESITS5HH

PIAE T I R R 5 e s B AR Ak 34— 30 IR
ARG EE L 2016 FEAE AT 08T, R Microsoft
Office Excel 2003 X 4f5 #F 17 #& AN &2 ; Origin 8.0
HVEE R ALE TR, Ge i3 b7 22 5 0 3 G 06 A
DPS7. 5 ¥ Ab 3 R 58 N AT,

2 ZEREHSH

<1O>o

2.1 EFMEAEEXHERERTYRREENZN

FH 2 2 ATAL, R[] A B G 25 5 7 X oK
BHAR T2 A R, fEA R AR T RN
Bl<B2, HZEMAW (F M5 110 d), B2 & Bl =
3.89% , ANFFKMFTEEEFRM T TY R RE
ZS W TR (FHE 65 d)2 AN F K F R T
YRR B AL — B HAE S (B H G 80 d) 2 A
1, EVED RN EOR SR A2BT T4 B A B 4
P4 2 5 R SR R ) E K SRR A1BL, BB
A2B1 T S84 A1BL i35 10. 69% . AS[R) F 2K
P RTRR AL O T A R 3C B MAE B 15 65,
110 d B3, AIBl EENMEFTHN TR REY

®2 mUMEMERANAKRERTYRERRENZID

Table 2 Effect of varieties and cropping patterns on

maize dry matter accumulation per plant maize /g
b3 B Growth period/d

Treatments 50 65 80 95 110
Al1B1 40. 59¢ 85.78¢  119.06d 199.26¢ 228.50b
A1B2 42.88bc  107.33b  194.23a 248.73a 252.02a
A2B1 47.73b  75.65d 133.13¢ 230.10b 252.93a
A2B2 51.71a  115.79a 176.66b 227.40b 248.09a
(. Mean
Al 41.74b  96.56a  156.65a 224.00b  240.26b
A2 49.72a  95.72a  154.90a 228.75a 250.51a
B1 44.16b  80.72b  126.10b 214.68b 240.72b
B2 47.30a 111.56a 185.45a 238.07a 250.06a
FA{A F value
A 1.43* 2.02™ 0.99 2.36" 5.21
B 4.07" 1.14" 3.69" 1.81 5.96"
AxB 3.01 1.50" 2.61 1. 65 4.70*

H L FFIRRNG FEERIRAE 0.05 K FEEFRE, " FIRTE 0.05
K 2R EBE, ™ FoRAE0.01 KT L2ERWEE. TR,

Note; Different lowercase letters indicate significant difference at 0. 05
level. ™ indicates significant difference at 0. 05 level. ™ indicates extremely

significant difference at 0. 01 level. The same as following.
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KT A1B2, =M, A1B1 FH A B4 A1B2 [
T 9.33% ;1M A2B1 AEHT (B a 80 d Hi) T4
R T A2B2, 1AL 5 P AL BEZH 4 R 2
WIS, SREY A TR T,
AEFTCI IR, AS [5) h Ah Xt BR S i 3% N fE S 77 AR T
5,
2.2 mMmARMBERERAIERTFYRREE Logistic
FEMESHNEIE

HI3e 3 AT B 45 A2 B BB bk T o B R o
(Y) FMFH G KE(X) #E4T Logistic H ARG, HikE

ZB(R*)1E 0.980~0. 998 i), FEA R R A5t
W—mMBLw YV, W, ¥ET B2, BT, &8, 7
EVESMET , ASTR i Fl 8] Logistic J7 P2 1Y 2 5 2% 5 1
i, A2BL 1V, FV 435l B AIB1 & 68.83% .
101.71% ; A2B1 /Y T, %% A1B1 #ER T 2.59 d,
HEMERMT, 5 AL, A2 (T8 R ZlaE, 5
V. JEB AR AR T AR . AIBL AR EIY
W B AIB2 5 11.23%, 1 V W FEAK T 34.94%;

A2B1 9V, % A2B2 4275 T 11.98%, HL T, 4277 T
2.70 d,

®3 AEGEMERMERATREEERTYRRREE Logistic FTIRME T SH
Table 3 Logistic equation of fitting parameters of maize dry matter accumulation

under different varieties and cropping patterns

Ab B e AL T T RR B I e R R FARRT- Wy AR 2 ) BRSPS SEHE KR
Treatments R? Vo (geplant™ -d™") W/ (geplant™) LAY E] T, /d V/(g-plant™ +d7")

Al1B1 0.981 31.12 292. 12 80. 50 5.27

A1B2 0.991 30. 85 262. 63 81. 19 8. 10

A2B1 0.980 52.54 266. 22 83.09 10. 63

A2B2 0. 998 46.92 252.71 85.79 9.27

2.3 mMRMEEANEXRERBE TYREBIFR
HIiERMm

H1 & 4 ] AN ) AR A X A RO KT
FEAB MRS R N AR RS S (R] () 4 R i
BRIk R S 2 R B E, RN B1<B2, A
T AEEERM T ERAEF R ST EARMERUY
%, Bl WAEJE AT KL T T R b 1 3 & T B2, fEE
YRR b S TR] St R 18] 1) 26 1T 90 506 R R A T kR
2% AIBL 5 A2B1 5 5.33 A 404, 1 A2BI

HYAE SRR T o () b B WSOERH8 208 A 1B 4331
53.58% .32.50% , AHEAL R AN ] S A SRR E T
Y 1)K RL 5 32 1) 52 W A AE 25 5, A1B2 [ 465 FF kL
T 5 [R)Ak i | W3R 48 5500 i 88 ALB1 5 26. 86%
30. 00% ; A2B1 W) ik iz & iz 2R AR T4 Bt
F I TTRCR Y R T A2B2 (HAE S PR T R Rl Ak
HREET A2B2, # 5 T 48. 14% ; & WRIE B =
T A2B2 R WIEVER R BAR A TR MR EAE LA
BAE AR T R R i

F4 EMEMERXIFREFRRE TYREFRESH N

Table 4 Effect of varieties and cropping patterns on dry matter translocation from vegetative organ to grain of maize

b ?Eﬁﬁﬂ;%}ﬁ%ié% fﬁﬁfﬁﬁ' ﬁﬁki YEE*?*\'[{%EE‘FHK% e
Treatments Translocation Tr.e{ns:portatlon Contribution Post 'anthéSIS . Harvest index
amount/g efficiency/ % rate/ % accumulation of grain/g

Al1BI1 14. 35¢ 16. 73¢ 15. 56¢ 77.87d 0. 40c
Al1B2 31.24b 29. 10b 24.02b 98. 79b 0.52b
A2B1 13. 63¢ 18. 02¢ 10. 23d 119. 59a 0.53a
A2B2 43.93a 37.94a 35.24a 80. 73¢ 0. 50b
SEI{E Mean

Al 22. 80b 22.92b 19. 79b 88.33b 0. 46b
A2 28.78a 27.98a 22.74a 100. 16a 0.51a
Bl 13.99b 17.38b 12. 90b 98.73a 0.47b
B2 37.59%a 33.52a 29.63a 89.76b 0.51a
F {H F value

A 16.27 ™ 112.24* 69.20 " 4.52 60.33"
B 4.22" 80.22 58.44 ™ 6.98" 15.47"
AXB 2.11° 12.56 " 1.45* 0.23 1.97*
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2.4 BDIMEFEERITCC mEXRESEESELGIHE x5 SFMRAMEERNCC EERERECCMHE
Al SR bL 51 B 220 ( 2015)

LSRAPE TR 2 A8 B S TR T RRAL 7
C RIBLZARIE, I C AERE RN ARE T o (0

Table 5 Effect of varieties and cropping patterns

on “C distribution of the maize ear

“ — it P e T 1 d leaf ti 2015 /%
], FAEIR IR G55 5, 2 A B S R and car leal proportion (2073) ‘
Sy P 4 2 S b3 VY] %
LB BB RS ARG C 4R 5 SEA T A S i B
1, °C IR LA R bR R
P N e e a e 1 PRICZEAT
B SeA T i AR R OG A WX BRI STk T AT (R Al labeling narrow row 9. 24c 90.76a
5). W BREEEAN T RO AT IS i o -
AR, METFHE T EEERE A E R C 3 BCEL Al labeling wide row ' o
], PIRARASTIRRRIINE C & SR IOREIE AT AT A2 bt s .
S — - AV 3 4 A2 l h hng narrow I«
H, 1 AT T ZERTRIBE ORS00 11 A5 45 34 : one
- e A2 BRI 9EA T
i BRI, A2 TROC IRE AT R IR e vide row 10.97h 9. 03
HRAEE AL 43l 11.61.0.32 AN H 43 14 1] 25FF 984T 1B
GRS S BIREAR T 10. 57.0. 37 N E /M55 6) .
R6 MFMBEMEEXIC BEKRSIZE B LLGIAIFNE(2016)
Table 6 Effect of varieties and cropping patterns on" C distribution of maize organ (2016) / %
Qb ¥ Py FiAT NS R LT EHM ZEAT R AR ZERT T iSbAl
Treatments Wide up leaf Wide lower leaf Narrow upper leaf Narrow lower leaf Stem Ear Ear leaf
Al Wiﬂ?ﬁr 0. 54a 2.58a 0. 26a 0.43¢ 12. 14a 83.75¢ 0. 26a
Al labeling narrow row
Al BRCTEAT
Al labeling wide row 0.17¢c 0. 18¢ 0. 15b 1. 16b 3.44b  94.80b 0. 06¢
A2 BRICZEAT
A2 labeling narrow row 0. 12¢ 1.61b 0.11¢ 0.11d 3.16b  94.65b 0.21a
A2 FRIETEAT
A2 Tabeling wide row 0.22h 0. 16¢ 0. 26a 1. 80a 1. 85¢ 95.51a 0. 15b
2.5 mRMEERXTERFESFEMR I
Hi#e 7,92 8 A R R KRR RE R X ok 3 g

A RLEA W VR MR g AR R, R
AR S ) SR P AR R B B2 R & T
Bl, A2BI1 HSEH =8 A1B1 5 22.89% , 1E £ K=
AL =N o, A2B1 B RDRL B AT S AU A1BIL
Iy RE T 15.75% 8. 45% , ANIa] A AIRP AR A5 2 1
YERON 35, A2 FE PR AR R AR A SR AR = i 38 22
SEARKE R Z K, M AIB1 E KA P~ 8 A1B2 fi§
20.40% , PEMEHZE T AIBL WA SO EL kL
Koy e A1B2 ik 8.42% (18.02% ; A2 TE 5.\ EAERL
KA BT W3 22 5, A2B1 AR KT B K
AIBI BFRE T 6.23% , HJFH 802 A2 MR 4R
B R B BRI R K R R 2 At
AE e B E R, RN H AR TR R
ARAFRE Y TR = T L RE I A R T RO ER BT, 5
IR

ARG WK AR TE AR S T R A
E ABTEEESAME T, B TRHA DG B BUE , £1F
TR A e ) K it P B A 7 e 2 S B AT 1A
) 1 773.57 kg hm™, W EVEWR " FHB AL A Tk F
FY =i AE 2 AR 20T 22 O B 2 PR IR IE T3
BV BRI A BRI, B H A A TRE (0. 50 m
F10.70 m) RERSA S R kPR = ) (H A 5T &
PLEKAE(1.70 m+0. 30 m #10. 90 m+0. 30 m) P Fh T
EATRME A TR A TEERNAR (0. 65 m) , REAS 2K
e 2 A R R A ot A R T 3R A5
PR ARBEIE R B EOK S FR A EEE LA T (1. 60 m+
0.40 m) 177 & 5 HAE(0. 70 m 7R ) AH L, BA A
IR () B, 3 T i 5 ok =) 08 ol R K
Tl %) AL 25 2 H 0, FREAR N R DY AR B 2, 25 D 3R e
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Table 7 Effect of varieties and cropping patterns on maize yield /(kg-hm™)
2015 2016
S OB
Treatments ESP/S KRE RE T ESPS KRE YL ht

Maize Soybean System yield Maize Soybean System yield
A1B1 6 658.67¢ 1 547.28b 8 205.95¢ 7 188. 60c 1 493.27b 8 681.87¢
A1B2 8 378.95b — 8 378. 95¢ 9 015. 45a — 9 015. 45b
A2B1 9 201. 56a 1 657.41a 10 858.97a 7 816. 20b 1 572.43a 9 388. 63a
A2B2 9 843.99a — 9 843.99b 8 459. 70b — 8 459.70c
F-HJ{H Mean
Al 7 518.81b — 7 518.81b 8 102. 03a — 8 102. 03a
A2 9 522.78a — 9 522.78a 8 137.95a — 8 137.95a
B1 7 930. 12b 1 602. 35 9 532.47a 7 502. 40b 1 532.85 9 035. 25a
B2 9111.47a — 9 111.47a 8 737.58a _ 8 737.58a
F Al F value

1. 86 — — 3.86 — —
B 35.65 — — 45.75™ — —
AxB 61.62™ — — 41.62 — —

T " FOR BE TR TR P B MAE S B e M it .

Note: ‘=’ indicates soybean yield and related analysis data were not available under monocropping.

*8 miRMEERIER=EM TN

Table 8 Effect of varieties and cropping patterns on maize yield component

2015 2016
Ak kLAY TR A RER TR £ T A RUTER
Treatments Kernels 1000-kernel Effective spike Kernels 1000-kernel Effective spike
per ear weight/g /(spike+hm™2) per ear weight/g /(spike+hm™2)
A1BI 449¢ 294. 30a 50 357b 21c 316. 20a 54 000b
A1B2 507b 289. 10a 57 143a 520a 309. 64a 56 000a
A2B1 564a 294. 00a 55 512ab 443¢ 305. 86a 57 660a
A2B2 588a 295. 40a 56 664a 473h 310. 20a 57 660a
SFH{E Mean
Al 478h 291.70a 53 750b 470a 312.92a 55 000b
A2 576a 294. 70a 56 088a 458a 308.03a 57 660a
Bl 4941 293.63a 54 534b 464b 292. 68a 56 330b
B2 525a 297. 50a 57 600a 527a 291.76a 57 663a
FAH F value
25.78* 185.89 ** 1.32* 16.72* 66. 00 ™ 5.51
B 24.35* 3.50* 38.66° 27.18* 3.55 4.59"
AXB 24.92* 76.45* 23.72* 1.63 2.00 0.72

MRA Y AL RN AR TR MF I TY EFET WA AR, X S AR L R AT,
FIRIEIT R B, ™ K AR AT AREE 2T RWPSErh A BOE i) = N = b 5 AR L,
PR R T BOR AR LR PR R ROk EARRREGS A R M A E B A PRSI 2,
AR IAR 2R B A, Pham FAL” IR BRSO AR R BT R TR DR AR 1 K



598 oAk
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Fofr T3 o R 2 S 1 S R o ) A 2 M T Y
FhNSE G0 R i — DR

FORMA SR RN EFIDLE YR
50, A B e i ny 80% L F IR TRk AL TG 6 &
PR KRR R S T R A R S
AR e 10 S R - VAV /& R e o 3 o
P R B R AR R B A e S SRR R,
B IT RWT, M R TR AP SE R 335 BRIk
B i T A S R P i ORI T AEE S
Wi R 0OCEAER, T B s X AR BRI U]
X ARG RIEAR — B, AT EAERE R
BARA K S AP AE BRS04 T RAEHT (F )5 80 d
) T4 A B BRI 34. 67% , i 4L )5 TG i & 2
S, HACE T A it SOk He E08 & T 5 B 1E
WCREL ) EREEE R TR EFRANTY
Jo R R I I TR AR S AR T I [ Ak U
ARG BT A . PSRN EA R AR
PR 2% S 0 R AT e R R B AR ) FORTEEAE R
BN SRR R R B oK SRR AR L, fE98 750 )
FHSEATAMERON AL 6B - P A R AR H ]

AR RN R C R B R BE R AR & AT &
KL AT R R (8 B R R R R B A
Z YR FEZEFF P R | X S AR ST 45 SR AR
—3, AW, KRR EEE A TR RS
PR R B PR R TR AR A, TEEAES
T, A TR P C B S5 SEA T AR L 1) Bl
TR A BCI D | T R A B N, RIS TR A
JEXFERL 7 R R ST R T AEAT . BRI RN &
KIIFEIG A =W 1 B AL e = T Rl R
() K Sl 7 1) ZEFF ) e A LU BB AIG . 3K — 7 TRT UG
BRI SR R BRI F IR G
FEYI A R OE A B, 5 — Oy T AR B RIS
T EMERT REARE TR TEA T RMERE IR T EAE
VOl 3R A 1R 1 K A R

4 it

ARMWFFELE A, WG K A SRR A4 T g
B E PR EAE A N R B B 22 5, EB1ER™
FRA 1 1 K SRR S N B A P AT 2™
ik 20. 40% B R G 7w —H 2R AR E  MEER
FERBEAR K S AR AN PRI U T, oK 2
S E SR T RS i & T AR
Ko FEEK-KGEMEFAE K A, E1ER ™ R 8 AR
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Study on Characteristics of Dry Matter Accumulation and Distribution in
Maize Suitable for Intercropping System

LI ILi CHEN Guopeng PU Tian MA Yanwei LUO Wanyu REN Yongfu

YANG Wenyu WANG Xiaochun "

(College of Agronomy, Sichuan Agricultural University/Key Laboratory of Crop Ecophysiology and Farming System in Southwest China,
Ministry of Agriculture/ Crop Ecophysiology and Cultivation Key Laboratory of Sichuan Province, Chengdu, Sichuan 611130)

Abstract:In order to investigate the characteristics of dry matter accumulation and distribution of intercropped maize,
the suitable maize RY 1210 (low yield reduction compared to monocropping) and unsuitable maize ZHY No.l and ZWY
18 ( great yield reduction compared to monocropping) were cultivated in intercropping and monocropping. The" C isotope
tracer method was used to explore the the yield, yield composition, the charcteristics of dry matter accumulation and
distribution of suitable intercropped maize varieties. The results showed that the yield difference of ZHY No.1 and ZWY
18 reached a significant level under the condition of intercropping and monocropping, and the two-year average yield
reduction rate was 20. 40% , while RY1210 had no significant difference. Compared with monocropping, the dry matter
assimilation and harvest index of ZHY No.l and ZWY 18 under the intercropping condition decreased by 21. 18% and
11.24%, respectively, while that of RY1210 under the intercropping condition increased by 48. 14% and 2.42%,
respectively. Under the condition of intercropping, the distribution ratio of” C from ear leaf to spike in wide row was
5.96% higher than that of the narrow row, but the distribution to stem and ear leaf decreased by 5.01% and 0. 13%
separately. The transfer rate of *C from ear leaf to spike of was 10. 90% higher than that of ZHY No.1 and ZWY 18 in
narrow row, but the transfer rate of °C from ear leaf to stem of RY1210 was decreased by 8. 98%. Therefore, RY 1210
can maintain higher dry matter accumulation after anthesis, improve the transport of photosynthate to grain, and
significantly increase the harvest index and the soybean yield, which achieved the goal of double-high yield of maize and
soybean and provide a theoretical basis for selecting and breeding the maize varieties under intercropping system.

Keywords : intercropping and monocropping, the suitable intercropping maize , dry matter transition and distribution, "C

isotope tracer method





