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FEE LT R RS T A B 981 (Ludan981, LD981 ) TGS i Hh Y i il 4553 818 (Ludan818 , LD818 ) , 7E P F Ffi 1 25 & (60000
190000 #/hm® ) FIFFRFpAL )y 2 (CBARRRIRUR ) T BT 1 S5 he SR Jy 200 52 K e 22 RIAR 2R 4854 5 D) BE DA B R 7= it 46
(SR, F5E & B, ERI R 25 B 1, 5k 2 T o0 A S BT I AR E R O IR R R IR S, BREAST,
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Effect of different planting methods on root-shoot characteristics and grain yield

of summer maize under high densities
LI Zongxin'>?, CHEN Yuanquan', WANG Qingcheng’?, LIU Kaichang’®, ZHANG Xiuqing”

ZHANG Hui*’, LIU Shucong””, LIU Chunxiao®”, GAO Wangsheng' * ,SUI Peng'
1 Research Center of Circular Agriculture, China Agricultural University , Beijing 100193, China

, LIU Xia®?,

2 Maize Research Institute, Shandong Academy of Agricultural Sciences, Jinan 250100, China
3 National Engineering Laboratory for Wheat and Maize, Jinan 250100, China

Abstract; In order to investigate high densities and planting methods of summer maize in north China, in 2010—2011, two
varieties ( Ludan 981, L.D981, and Ludan 818, LD818) were selected and planted in two densities (6 0000 and 90000
plants/hm’) at two planting methods (single and double plants at one place). In this experiment, eight treatments were
designed to study the effect of planting methods on root-shoot development and grain yield of summer maize under high
densities. The results showed that vertical distribution of canopy resulted in a trend that dry matter weight increased with
planting density increased ; however, root vertical distribution resulted in a opposite trend. Under high density conditions,

there were different competitive ability of root and shoot between different maize varieties. The canopy of LD981 was more
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# W IHAEH Corresponding author. E-mail ; wshgao@ cau. edu. cn
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sensitive to space, and its space competition of root was stronger than that of the canopy, hence, the yield limiting factor of
LD981 was the kernel storage capacity ; however, the root of LD818 was more sensitive to space, and its space competition
of canopy was stronger than that of the root, hence, the yield limiting factor of LD818 was the spike number per unit. Under
the condition of 60000 plants/hm’ | the quality of canopy structure and function of LD981 was better, double plants at one
place reduced competitive stress in the canopy, as a result, achieved root and shoot equilibrium. Hence, the population
yield enhanced; under the condition of 90000 plants/hm”, the quality of canopy structure and function of LD818 was
better, double plants at one place alleviated root competition, the quality of canopy structure and function improved partly,

therefore, the root and shoot coordinated, which let to the yield increased.
Key Words: maize (Zea mays L. ) ; high densities; planting method ; root-shoot; growth space

MRS XTHE AR TEAR ) 43, RAE Y A5 M AT RE R SERE ) , B 78 B Y IR K 5 DL KL &4
(AR AN e B AR A R ) AR e R R BRI 3 AR AL S D RE AR, XS
VED AR FIRBE 014 5 B 38 s 5%, il LSRR AR AR B ARl AR K R B 4l B B AR e G
W5t — ERAO AU B FE P 0 JEF SR 7E e At AR e T B R BN AR M 06 R ; I FH WS U5 s st D
BNTER KR TS YRR N AR Z A 1) 55 4 B RBUNR R TE 4, MRS b4 B B
ol P 4 feft 25 AR B %) 005 o) B — 3 B 43 BC o s B0 G 38 4043 e PR AR 20, SR KRR E )
TR P A A 1) A T ) 9 TR0 L 081, 3 Pt DI AN B 4 £ B R B ST AS R al O AR R A
G55 D RETAAT 2 MPIRAS I, 3 R UM, FEY R R R o BRIk, DA R R BE
fA M S E R A A KOG R PR e A AR B B RRAE X TR AR e &R A B v R AL O
T AR B AR R ST B AR AR - E R A A E AR O R ST H ik 2 R S ok
Ay B E IR Y R R T A B R, BN TS g e 2 K [ AR A PR IR, &
K C4 1EY MR Z B R R AR Lk, /N 45 R T AR A e, T I 1 AR 9 T R X
— 8t SECHISEHIFE G . PR 78 45 S 3 0, R 2 B 1 02 SC B FOK S PR A oG R R ) g
Bl 28 A R = R ) R SR A AR IR R RN S R FORAMAR R A K s a] S 80T
ARBUR IR AZ B, SRR S R = o VEY ) K AE 5 S it B R A AR RV E Pt 0 R A0 J 7o 2 4 S g
LU MVEMI I AMATE S PR MR S5 R 22 ORI 5 M 40 45 b 68 J22 A1 R AR 28 W02 5 N30
43 A5 568 )2 5 A K 243 TR S S TR o g 2 R T O, /DR B A ORI R T —Setit 5y (HAFE I
— BB E N R B A RS DR A 3G I, AR ] B 58 e b AR A 1] 250 b T SE 4 L b S A X AR 19 5
R I — RS U A A, b RS A T ol A A A2 B MR AR R AR A, ARG
TE (e PR 25 B 5 A T s e AN R R 53X, B TR S 8 6 K St e A AR et 45 1) TN D g B ™ i o A e s
T AR B 17, AT A T oK = e ) it — A AR 4R I — 2 35 2 %

1 MREAZE
1.1 Rk 5T

IR T 2010—2011 4F7E LR LM B F BE ERBFF TS — 4 (37°1'N, 117°1'E) #4755 FH hy
HERAF HAEREE IR 0 & 7=l (IE 3 a BORE3 5 12780 kg/hm® DL I, & 24 M - 35 5 =
48.17% ) VL BHE HIEAPE S EN 1. 11% , 28 &8 0. 11% , #EUA 53. 16 mg/kg, #ALHE 29. 38 mg/
ke, BHALH 87.17 mg/kg,

T 10 a o, FRIE K FEHE SRR B W AR bR R T AR A SR BRI Ji | R AR it S8 i 2 T ek
A0ST R A R B 2 T R O R A R 8 981 (Ludan981, LD981 ) Al 4 v i N Fb £ PR 818
(Ludan818 ,LD818) MR AT KL, FAN AN E 60000 (D,) .90000(D,) ¥k/hm? 2 ANl 45 B LA K Bkk (P)) |
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MU (P )2 AR 5 =X R BEAL X L%, B4 /NX 12 17, /NXE R 40. 02 m* 171 66.7 em, A 4 1K,
WI4EY N 6 A i aldERh, 10 A BAJHR . #AE 13500 kg/hm?® B9 F K775 B AR, % A4 100 kg TR0 1%
i 3 kgN .1 kgP,0, .3 kgK, O Jifi FHICHLIERE, Hoh &R (FRZE ) LA 4 :6 1 LT3 Fhai A wl o 5w Ae
I BRRES ) HAL (BRIARER ) 4B MURAEIE A ; B A A8 P R T o ™ SR AT
1.2 WEmi H &7k
1.2.1 HEZ

Sy ORI T AR LA R R BSHEORE , D, P, D, P, RS AL BRERAR SR PEA R 6 7T (6
) ,D, P, .D,P, FAALBREUCRAEAER 3 /(6 #R) , Hi_EFRe 23t B R ZERF (BRI R TR A R 4%
A3)A3EE TN AR T, RIS O AR v 1 AR, T R RUE B (LAD) PO LAI=1A/GA 3K LA H
BRI TR (m®) , GA FRBRRIT i E A (m?) o AR R SRk T4 S A i U AR RS (LAD ) (i
[ AL (NAR) FIAH XS 4 K 3 (RGR) 2 | LAD = (LA, +1A, ) x (T, =T, )*/2 ,NAR = 2. 3x (W, +W, ) x (loglA, -
loglA,)/(T,~T,)x(LA,~-LA,) , RGR=2.3%(logW,-logW,)/(T,-T,) ,=X\* W, W, A3 BN R BT S R Uk BURE Y
HARRTH (g) LA, LA, FRHTE PIURIBURE ) AR A (m® ), T, - T, R i e MR BURE g T B (d) o R
KPR 200 5 FEAE IR AR 4 44 0 BRI AR 2 m® , A B N2 5 30 em 432 FIHURE i | 3 )2 A R RE 4% 1
R FRL R R BRI AR AR T A I TR, DUZ R AR B TR T R AR He 4
J2 e FE 2 R R AR ZE AL K]

BCMBCRBF I B4 /INKH 13,2 m? I BrRISORAE A ; 153 S 7 i R AR, 25 o ) Aok 4 | T hr
I EFRER D,
1.2.2 HRAHE

SRR RN R A T 25 A SR AR MR R R i, BBORE Fsf () VR d AL AR B TR) 1 AR TR SR AR R A A, 48l
J K15 em, HAE 6.2 em MR AT ABIFFT 250 AT #4578 R AR A6l SR 10 48 S 27 38 80 ) o R AR % 3
980 em , K2 T LABUCRERT RN 0, T ARG [N 30 emX30 em, ARHEZEME S XF 1/4 REB B F 551517
g5, AR AR J225 vty K2 TR 174 RIBURE DX, A4~ DX 51 8 A A5, A B FE T 4220 em
I3 JEBURE T 80 em K TS HIREASH 0.5 mm H10. 25 mm IR UGS T sk, #6 HAREE | SRS ML 2 +
BT A]— J2 25 R XS AR, TR REE L PR E 4 T ERR S TE, K
FZ R R AR R AR S, ABCRERE R A A0 B 172 A58 (R TAT 1) xBRIEE (AT FA7 1) 2 AR R 20 A5 X
0, % 80 em i FR YOI, e A SR P A AR AR L FHHE AR DI 2 AR ZR VAR I Y 35 8 A v )
E R 2R WA, T ARURITTG BRI T AR TTC (SR = JR i DU A ) 38 B e AR 2R 906 0, DA 25 SR B LAAR &
T AR AR R A B R R MAC T BRI e 0T
1.3 FdEadr

WIAE B 45 J s b SR AR — B0, AR S 8L 2011 4F BRI K08 gE AT B A0 A, 336 508 A 38R
Excel2007 , G 115041 AL 25 A 6K F SPSS13. 0 {4, Sigmaplot10. 0 B EEVE
2 ZERE5HH
2.1 FAE Dy OGRS R IEAHR e 235 44 0 B 43 A 1) 5% T

FRFFAEHA A (7] A P B T R A AR SR 445 44 1) T B A3 A 3 R B AR A e 34 (I8 1) A T E A L
@i, A LR AR R R R AR RIAR R T A A R I S S S e A Hor
67.80% —80. 45% 43 Aii 7E &5 Hi T 90—240 cm A9 7 )25 i LB 258 A T 1M b 2 304N W7 38 o ) #a #, Horp
74. 65% —86. 58 % 43 AT TE 0—150 em Y52 T & ; HAE T H 3242 vh /e 24 b [T 90— 180 em Y (17 )2 H T 5
WRA LT RT3 6 R T EI 87.75% —92. 44% 43 A TEIT HL T 0—40 em BYTREE, B 258 FRE
WA HER HISE 2 5 Rtk T EAY 30.69% 48.99% 7.49% 10.16% F12.67% .

FRAE 2 B D, W 2D, , i i RS AR T E A T B A R GIAE RS Rk i 2 R A
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(120—330 cm) FIZEFF (150—330 cm) DL K2 150—210 cm 75 BE PN (4 55381 3 0% LL 461 43 5917 29388 3. 38%
4.21% % M 12.61% AR T 5 A 2 B0 A7 W 22 0 LU BAEE T RS 18 35 ,40—80 em 2 MAR 2R T 5 1 LL 451 °F-
BIHEI 4. 01% ;2 Aitk iR ZEE AR R A0 T 3 2 B &3 3w 3 0 25.77% (16. 82% 44.32% Fil
26.93% , S REFIHERE I 43 F 2008020 22.02% F111.51% 53— 250 Hr R IR, 258 |5 A M kT 50 19 LG 451 S 2 14
h6.61% WA SRAEFERN 239 FFE T 2.26% 3.51% #10.95% ,1LD981 MR R TH i 7 0.91% ,
LD818 N ~F% 0.69% ., FiiE =X P, 55788 P, i),D, D, ZbFEN LDI81 Ay4Aitk i F 258 CRAEFIE R
A ASEE BN 4.31% (10.73% .0.37% 18.72% F18.09% ,D, kb¥F LD818 (4 ttitk iFH 2548 SRR
ZTEDNTI8.36% 5.21% 11.19% .7.58% F15.39% , D, 43R N4> 51340 8. 11% 7. 26% 9. 26% .
9.30 M11.99% ;#t—2L 0 Hr & B, D, KBRS PIAS G Fl PR 32585 (0—120 em) B9 L BIACE AR fE A K, D, Ab B
TR D, AR, LD981 F R A (0—120 em) B4 i1 4. 15% ,LD818 NI F % 5.09% ,D, AbHEF &1
ARAEAS B 5 T i o SR R R ) 2 A0 A 38 2 R LU AR RS kA, D981 [ RS A E I

P S b b8, 1LD981 T 2 3 40 A i FE L LD818 75 30 em, D, D, AbFET LDO81 fy-4 At ik T 5 44 B
HLE T LD818, &2 e (BRMERE) MR 45, D, AP F  LD981 B4 #e B (bl ) T H 0 B & T LD8IS,
D, WP HIH R R T T E A, A AUREENDE 534 & T . LD981 jef )= bt T 1
HeAFl b LD818 155 6. 59% , Fil # it |2 W I BB =585 T 5 19 L9 b 5 #IK 6. 05% 5 1L.D981 S T Y 38 143 A i
B 5T LD818, B -1 96. 38% £ Hh T 120—210 em 72 N, J5 & 1 98.23% %4 F 120—210 c¢m
S B T ML IR 0—40 em BOTRIE Y LDO81 AR R T8 il T LD818, FH41 9. 63% .
2.2 WHIBUR BRI RIAFAR LS

AR B T ARAS B (LAD) ¥R 5 A B R it e gl 4 A8 Ak, TR AR B KM, Z SR G R R (B 2)

7.0 -

—O—D,P;
6.0 F ——D/Py
50¢F —A—D,P;

40+

W AR R B LAL

LD818

2000

1500

1000

R Z4AEFH Root volume/(cm?/m?)

500

JO MT FL MI MA JO MT FL MI MA
HEFH Y Growth stage

B2 MEREHMACEARRRERELDS
Fig.2 Dynamics of LAI and root volume
JO FE/RIK T W] JO means jointing; MT 275 KWW 1] MT means maletetrad ; FL 2675 FF4E ] FL means flowering; MI 2% 75 7L %] MI means
milky ; MA 7R Y MA means maturity
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YT, A ALHLRI Y LA 225 A K, ZIE 232G, D, 19 LAI =T DL, ARG, 5 & W Bk Tia & . Fiil
Jr3CHh P, #A8 Py BE, D, AFE LD981 [ LAL SF-HIEHE 1.46% ,1.D818 “F-HIF%AK 2.20% ,D, AbHHTH T
B 5.70% , J5 & WSFEYAmEHE 1.15% . PSSP LS, D, AbBEF LD981 1) LAl 44 H LD818 /& 1.85% ,D, At
PR ISF-344K 7. 23%

H 2 & AN T) Ak 3 A B 7 T AR RARBUE B I 25 LAT AR A5 fh e 34, FLAV 8 2 5 KA
FOAEZE R R D, ¥G 2 D, , B SRR B 7 TR 2R (AR 2 B SR 38 , ~F- 34380 21. 69% ., FPAE 72U P, AR
g Py B RS B B T RURR R AR BV LA TE D, D, AbFER LDO81 (Y343 B i, 43 B 3 0
8.04% 8.13% ,D, AbFF LDSI8 [ N[5 6.61% ,D, AbH NN 7. 14% , WS Fh LA, D, . D, &b FF
LD981 #4393 F-H H LD818 75 19.78% 3.99% .,

2.3 it 2O A AU T RAR FR RIS 3 A TTC 340 i 32 1 52 e

F 1 G RIR R I 28 B2, AN [] Ak 3 LU R AT T FR 5 L 3 BRI S TR R R 2t T B R R A i
FEW 2B 5 R R AR A3 3 AR 2R WACT P 48 s 1) it oA 28 82 i o v, G o B IR s AR 34
15.43% , Lo id BRI A4 T 85 22.27% MR R s FE P24 7155 8. 63% , D, AbBER P, 548K P, A
st A Y L IR AT T AR b SR A WA T ARURITAR 2830 Ji i P2 Y I B PR T 5 D, AR FRTR  Rip 2 B 8 3 R R, S A Y
M, P A oA, LDI8T Y Lh M AT TET R LU SR R AT T PR RITAR 22 340 JE iR B2 1 5 T LD818 , 43l P-4 i
13.28% 4.65% F13.64% , i FVERG I ZE . W LDOST K 28 W WA 175 M I A e 2% 88 4 o vy T v R 8 458K, D,
AEFRR 25 5 AT D, A BT 2 S

F1 FEMEFXTAMERERRRRBOE N FREEENTL

Table 1 The change ratio of root absorbing activities to root dry weight in two types maize under different planting methods

LR A i AR VU TR BRI i AR AR TTC if 58 B
el Qb Ratio of absorbing area to root Ratio of actively absorbing area to Ratio of reductive amount of TTC to
Varieties  Treatments dry weight/ (m*/g) root dry weight/(m?/g) root dry weight/ ( wgTTC-h™"'-g™!)
MT FL MA MT FL MA MT FL MA
LD981 D, P, 11.12f 10.28d 7.76h 3.23e 2.62¢ 0.93e 160.09d  216.59¢ 42.34f
Dipy 12.88¢ 10.32d 7.79b 3.68d 2.6le 1.00de  173.38cd  221.43bc  47.43e
D,P, 14.47a 13.62a 8.81a 4.84a 3.80a 1.55a 205.70a  230.65a 76.97a
D, Py, 13.80b 12. 54h 8.56ab 4.42h 3.40b 1.48ab 199.61a  223.68bc  71.52b
LD818 D, P, 12.49de 10.29d 4.94d 3.66d 2.71de 1.03d 170.43¢  218.07bc  50.55de
Dy py 12.50de 10.49d 5.28d 3.80d 2.80d 1.05d 176.0lcd  224.84b  51.65de
D,P; 12.55d 11.43¢ 6.20cd 4.11c 3.04¢ 1.26hc 180.53bc  209.53d 53.63d
D, Py, 12.61cd 11.45¢ 6.65¢ 4.19he 3.12¢ 1.40b 184.48b  224.32b 63.62¢

[l —31 AR AN Rl AR A A AR BR IR FE 0. 05 /K T 225 B35 KWW I (maletetrad , MT) ; FFAEIH (flowering, FL) 5 B ( maturity , MA)

2.4 Fl D SO P AR 2SI TR BEIARE 2 S5 AR AR A S )

MAFR 2 WL M FRE 2 B 0, PR A R A R A S T B SR (LAD) ¥ B 2 T, LD9ST Tt
2.65% ,1D818 ¥ T+ 15.47% B —FIF4EJT LAD HAAE AT, LD981 SF-HIF&A% 6. 67% ,1L.D818 - 7t
3.82% ; A WAL (NAR) FHXS A= K3 (RGR) W B 45 i b 285 38 4 3 B Oy S8 25 AT, 2 03] - X A1
23.18% 8.76% F113.49% 3.87% ., D, Kbe¥EF P, #7254 P, , LD981 ) LAD \NAR 1 RGR ¥JFt & HEHA
12 LD818 MM R BLREAR , Forh F A6 J5 i I FRRF S ( PFLAD ) S T FRER S ( TLAD ) 2 18 2 F# 1K D,
EPRR R 2 WA SRR AR D, ALBER ,LD981 B PFLAD #1 TLAD 3% 2 T LD818 , JFAE T LAD W21 %
WEM TG ,NAR Fl RGR 2R A3 D, A3 N [ Hi#H 1Y PFLAD \TLAD 1 NAR ¥ R ZALT )5 # , 0 534
1i£.29.06% .10.69% F1 10.26% , AL I FRHFLE ( BFLAD) \RGR Z R A B3,

2.5 A SO RS Y K e R A i R 2R ) )
HY 3 3 W] L, o 25 BE R0 BRI R (GIV)  TREER (GW) 1 525 R, S BT R ZS (SS) FIBEA T i (GY)
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WD FB R BLRR P (PY) B TR, SR T RV (EN) U G 2 T, B BLIE AN, B R A IE £
RN B ISR AR, LD98T () PY T, LD818 Tk, P, 55780 P WSS RIS GN Y452 45 0 T+ 3 D, &b
T LD981 4 GW WA Thim , S8 SS BT EN 2L A K, GY Fl PY BEZ ¥ B3 T 5, LD8I8 1 GW i
FTRE, SO SS BT, FEM EN BT R0, I ¢Y #1 PY 358 2 TR D, 03T ,LD981 1Y EN & F
= A2 GW B2 T S 3L SS FIERISZI, PY W2 T R, BAR LDSIS [ GW 1 i 3 T B, (H L SS B A Y
T, oY A PY R B MR I, PSS AN AR, D, ARBE R, LDO8T Y GN il SS 3 =T LD818,GW 5 EN
ERARRE  SEETHEW GY M PY ¥R ER TIHE D, AH T Hi# A 6N .GW . SS Fl EN 145 (X F LD818,
SEHTE Y FPY YRR TEH .

R2 TRMEARXTAMERERBEEEREFEISHHENL

Table 2 The change ratio of canopy structure indices in two types maize under different planting methods

. e M EBYFLIY 2AD/ (m? -d ™ em™) Al I 2
Varietios Treatments FFAERT LAD JFAERT LAD B AU MR ok
Before flowering LAD  Post flowering LAD Total LAD /(g+d™ -m™) /(g d™ -kg™)
LD981 D, P, 183. 6 213.4b 397.1d 7.31ab 53.86a
D pu 184. 4e 217.9h 402.3d 7.53a 54.37a
D,P, 220.8a 200.9¢ 421.6¢ 5.74e 49.53a
D,P, 211.9h 187.2d 399.0d 5.66e 49.22a
LD818 D,P, 191.55d 205.31c 396. 86d 7.29ab 54.30a
D pu 191.28d 198.48d 389.76e 7.24b 53.53a
D,P, 203.21c 248. 65a 451.86ab 6.13d 51.19a
D,P, 204.22¢ 252.25a 456.47a 6.44c 52.47a

R3 TRMEAXTAMEAERTEREMRERHEL

Table 3 The change ratio of grain yield and its components in two types maize under different planting methods

- by T, TR THRIES CIEOATIEIAVE S S G 0 7S W o4 FEA =4t

fn A JOBL] TR £ ) 2 o S
. . 1000-kernel (Grains per earX  Ear No. per m Grain yield Population yield

Varieties Treatments  Grains No. per ear . i 5

Weight/g kernel weight) /(A/m?) /(g/plant) /(kg/hm”)

LD981 D, P, 632.51b 376.43bc 238.10b 6.41e 193.25b 11452.05d

Dipy 651.82a 380.31ab 247.89a 6.45¢e 205.68a 12048. 60b

D, P, 474.96¢ 313.57f 148.93¢ 8.53¢ 107.97e 9337.20f

D,P, 493.18f 294.24¢ 145.11e 8.55¢ 105.59¢ 9053.58¢g

LD818 D, P, 604.73 ¢ 383.58a 231.96¢ 6.71d 195.85b 11737.05¢

Dipy 607.24c 371.85¢ 225.80d 6.45¢ 184.82¢ 11030. 70e

D, P, 533.84e 341.08d 182.08f 9.00a 145.06d 13023.90a

D, Py 562.66d 332.33e 186.99f 9.0la 148.93d 13176.85a

3 g EHit
3.1 e
3.1.1 AT SRR RS R 2 A 5

RSB A [ 8] 2 1) C R0 AT LB 00 S e F R AR LS M I A . AS SCRI R DD k158 1 I 4
SRR T B2, A BRI T FORA 48 E I3 B R W OF 5 LI REAT B BRI R, I
RS JR TR , iR 2R b T2 b A, 2R R T2 R RN AR AE R R, X
E B TS R A B A AR R A TR ST A3, SRS A A A T 2 A
SEIAR T A R DR R A, AR A ARk (R 2R RIAR AR B0 T F SR B, (EL i R R AR o AR T
4 LU IR BN I 5 (R e B, )2 i 10 A S B B LU R R b RS a3 AR AR U S B R R i 5 i 2 AR
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LS A SE AT LS SURFIRAE AT LDOST AYAR EEREIARAE My i, X LDS18 A4 U7 4 i oA 2
90000 #%/hm® A BURACR , [FIEHAS W54 S AR R B 8% | 3K 325 45 T UK AIAR AT 2l 38 5ed )23 v 1 3
FERASAC IR R REE S Y, AN SR g, R B 60000 FE/hm® R, LDO81 AY4S 7% E (BRERE ) T
IO 5 F LD818, 2 90000 #k/hm® T, {if # B ZL ¥ FIAR R T 4, i B AR BRI J5 5 55 ; LDOS T iR
F T ) IR 568 L BE AT 28 B B3 K, LD818 Fy NIk /N, W LA Y, SR 45 1F F LD981 Sl |2 X A K 2
[i) BE Ry ARk — 2 AR R X0 AR K 2 (B A 5 4 208 T ek /23 s LD8 18 AR R W A 1 25 ] B R sk — 28 5 )23 %) AR K 23
T Em TAR R, X—45 G o — A A3 I E5 e AR —2, R, mT LA T R AR |56
e 4 1R 55 5 SRR S TR OGN [RI S K SRR | Jed 8 ploxt 2 [a] i 04 e AN ]
3.1.2 AT AR AR ZE 4 5 D g 05
PO T FURR ZR AR I TR AR | EU TS BRI T BRI 2R TTC 3 558 B 2 R AFAR R I E Y B 2k

RhR T ARG ST A S R RO ZR AR AZ 25 1 B Th0 RRRR B i i T 5, R 2 O - BOR R A=
KA 52 20 WOR AR 2t 3 A S AR B R B B b 1 AR R WA AR | 3 BRI T AR
FIHR 2R i i, DA T4t v 1 A7 B o A AR R IR ) I B, D 1 A K 2 [B) R e R B 38, 3 55 i A BF
FEA5 A EREE 6 ] O 2R R IACRE 4R B B 258 SR — B 0 Rl e e T A S A AR R
FEAE B IR, SRR BURREST , A S A B TR AR RARES T A AR e S — 3, B — 2P IR T W
AN AR AR R T AR A5 RS SRR B AR S 4 Ry B BG5S TR R AT B SRy, HAR R W
T BRI A T FRFIAR 22348 JE i TH i, RhARL S BE 60000 Kk/hm® R, PR R AR AR 28 W ST RE g ANt B 1 42 55
90000 ¥f/hm® T, T LDI81 YR 58 55 4 et oot B £ 20 4R e , P Jr i 2 1 o MR 28 06 12 ) s 8 A AR AR A
Wik, S ECHAR RIS BE ) G B 35 R R T LD818 MR 2R I 1k A 12 v R B K TR R AR W, AR Rl
e RN BE I T 16 BH AR AL AR 5 =0T DASSOR BRI 2R 09 = 3R 5 68 7, B S O P AR R 4
AR AE A i PR RS I — 2 )25 3 R AN [ A 25 5 179 25 () B3 Rt A 28

LAI IAD \NAR Fl RGR J&FAF R T2 45 F o M 0 B BB F b 20 Pl 288 1 o) o 2 465 440 AR o g ) 3
M BT I AAR R RS O IR AR BEIR LAT R LAD FfiFioRe % B 34 I R BT 55, NAR F1 RGR
WAL, A RIR AT IE B0 E T 3% — 505 1 T i 3 BRI s e e 2120 3L AT A LA 5 i i I TG
WEEREA, LAI LAD NAR F1 RGR %o Tt J7 30408 4 i 137 5 4 28 W35 J1 46 bR — B, 3X 4545 Veen B W 451
2538, o ST e T RF AR Sl 22 (8] — PR B ME DG 2R WA Sl R 18 TR AR e 2 45 P P b A 2380 52 14
M FEIATE 60000 #k/hm* T~ ,1LD981 [ LAI . TLAD ! PLAD ¥Ji=F LD818, £ 9 #k/m’ F, Bz, A,
LDO8 1 FHE AL AE) 1Ty X AL 28 B dofs 184 1 SR SURK , LAD () R/ N e oA BN B 43 e B ), — s AR ] e e
i P 1S 20 R St e A 2 A R Y
3.1.3 iy SO0 A A R 2R 1 R )

A 5 TP 25 ORI E BUR  22 , — SERF 58 A R 25 B i 5 i OGN GW 52 PY''™ A BF 5Tl
GW JEYLE PY W EFNZE  EN FI OGN g5 . ARREHA AT, B PY BB E T GN .GW TR
T2 SS W B RN AT EN FHE R IERON S, SRS R AN A, LD981 ) PY BRI A & SS,LD81S (1)
WS EN, T WA RSB G Rh Bl 258 P i AP AE 25 5%, IO R 9 2 B0, SURRIC & 07 2 nT L ok 35
FPEAR 4 R A TR B8 PY, AIRKIRAR ST 25 R R T BURR e B 7y X AT DASE Ao s et 2 38 XUE O 2%
3R GN, GW B i g D) PRI s o R oA 28 B8 1 5, PY BRI PR 2602 S,

ZEA T LUE ), AN A A5 1, O JR R G R LDOST AR 28 % AE 4 23 [] 119 3 Bk T ik 2, 7
JECTE S R BRI PR 2R, PR 2% 3, 26 B0 L0 AR AR « A ) AU 5 4 5 R R AT, MR AR R UR BRI i RE S T
i, (E 5 2G5 A i) 5 e 2 AR 2 4 R AT BRI 55 , S — R B AR R IR R T MK,
SRR P SR R R TS R R LD818 R R AR KA ] 1 5 4 B R TR AR MR BRI E
X7 3 SR 53 10 5 A S BRI R 22, AR 2 B 0, LS AR 285 4 R ) RE 3 i, AR R BE IR R I e e ) s
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PR P 552 25 T T R Rk i i T v, AR %% B 60000 Bk/hm?® T, BUBK Fh AR 22 % T LD981 1 7 2t 35
G0 s T HOR Z RS R R A RE AR PR, B P 1 5 90000 HR/hm® B, H TR R AR K A5 1]
PEEEZ R, SRR AN RE OGS el 2 R RS54 i AN D) BE MR R M 32 2 $t 1 BRI R BRI IS R g, S 80
—ERRE MR RITUART B2 K 4y FFR R 32 BH, Z B, LD818 FEFP A % £ 60000 #k/hm® T,
AMARTE G R AN K AR SO Fp R (e AR 2R 5% 4 Jm i i Ok, AR 2R e B < P BIORY 5  R RE os1, B0 el 2 7K 43
FABERE ZBAI PR SR, SO 1 E 90000 Bh/hm? B, XSURRRIAE 22 T R34 34y et T IR T
PRGEF T RN RE AR e PR, B = DRI o A R 2 P A TG RO AR Sl AR A 4 ) 1
1 TR R K SRR 565 S SR 55 A7 A6 25 5 e Dy X A 7 33 L ) A 2% B RS 11 2B K 28 TR TR
A RER RIS, AR SCAUM R L B3R T 25 M 25 A FOKAR e 454 B AR (L T RE R B, 56 T
HR A B BME K [ ShiE S5 AHL AP ZEDLER 4 T RABSE
3.2 #5ip

o 2% o PR R S A0 K BT B0 A S5 F SRR W, AR 2 B b 3, — 38 el 2 2 B4 A R
TH L BIACE RS S AR R I A i e, B T BUAR R R AR LR i AR | G BRI AR AR R
TTC iR 558 LAI F1 LAD ¥R ITH 5, NAR Fl RGR WIFRIRBEAR , BAHAF T, R KA A 5 Fp LD981 i 2
Xof A A A 1) S A RURR AR ZR X A K A () 0 5 4 T 7 )23, AR A = R o PR 28 o 2 5 B0 v R
LD818 AR ZR X AE A< 2 (A1 B R B0, 5o 23 0 A= < 2 ) 1) 5 G i T AR AR LA ™ it PR o A1 2 2% B o7 1 AR
60000 #k/hm* T, LD FAFEAALE#4 o i AT REEL I , RURK FiAR PT 28 fff L5 2 5 5 AR el Do, e 38 7= 7
90000 £&/hm* T, LD818 AYFEIALE #a i AN BERL AL , UK A FT 22 A HAR 2R 35 4 | 0000 A0t el J2 AR 48 TR
HATIEE, R A, R
Bt AR R LR AR K242 A BB S B, R B0
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