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W OE: AR ERNBER RCE EE CTE ARSEHEFRTAG BT EHMANLZHELTEZNET
FIREEANBETEMELRENE LZREMA D RMA SR HURR, #R %N NEXABEE =,
B RN TGRS THRE 63.73%, ET £ X E e E 97| 1K 74% LA EF0 98% 24, 2 B K 1 i % &
At oA H T E TR 3 1R 62.03% A1 96.70% , b B8 3 8 BE P2 K 70.00% A0 92.93% . BEFE N EZ LA FHO
~25 em + IR AR T R 25 A 1K 108.8°C, Hh B M A 1K 62.9°C, (B B A0 E 4R I B, b B M8 72.8°C, K H
ERALEHEM|MI35.7C, KA ABRFEERZ WA EEER T 4.48% W BEHIER 45.75%. BFEFEEL
TEEHE = 3.05%, h BEHIE = 47.81%, 3MBEEFT KNP, 2L TENZ A EERTHRE 4.00%, 4 F N
FE1K 23.80% ; JE T £ %5 ZAE S 1K 35.59% VA £, /943w 25.64% DL b JE T £ 88 & 2 1E 41K 30.62% DL |, 9 4%
Hn12.09% L . BAERE LIERIE 90.5°C, WHFBEK 23.5C; BIEW = 3.24% , WHEH T 4.90% ., LEE LK
BERBHREERN, R BB LRGBS BB R T HRE 146.93% , ET % EHEK98.74% N £ 2 E & F &
1£99.90% DA £, 4 & 7 #3 im £3E IR 52.0°C, A A H R E R & 10.75% , 3 7= 8.68% , F A& 4 020 76 -hm~2, 3 fn
Aifiis 5422 Tohm™?, HETELERD 5%, 5 THGREE, P BAZHEHEER LA TR ETENRE A,
BRI 3.80% , W0 11.33%, 3F B3 A AL AE k.
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Study on the effects and mode of black plastic mulch and hole
seeding cultivation of winter wheat in dryland

ZHANG Li-gong, LI Guo-bin, SU Zhong-tai, CUI Zhi-feng, MA Jian-hui
( Zhuanglang Agro-technology Extension Center, Zhuanglang, Gansu 744699, China)

Abstract: This study selected the optimum compose of the factors that are: black plastic film, colourless plastic
film, hill culture, convention planting, furrow sowing, discussed the occurrence of stem occurrence of weeds, soil tem-
perature, soil water dynamic changes and increase production and income of plastic mulch and hole seeding cultivation of
winter wheat in dryland. The results showed the treatment of black plastic mulch coverage could increase the rate of e-
mergence by 63.73% compared to the colourless plastic film, and declined the density of the stem and its fresh weight,
the decreasing rate were 74% and 98% respectively, the major on set of density ruderal weed and its fresh weight, the
decreasing rate were 62.03% and 96.7% respectively, and compared to the open field, the reduction rate were 70%
and 92.93% respectively. Also the treatment in 0 ~ 25 cm soil layer of black plastic mulch coverage had decreased the
accumulated temperature by 108.8°C compared to colourless plastic mulch, but increased by 62.9°C compared to open
field, from sowing to jointing stage, the black plastic mulch coverage’s temperature was higher than 72.8°C compared to
open field, from jointing to ripening, the temperature was lower than 135.7°C compared to open field. The black plastic
mulch coverage’s water utilization efficiency was 4.48% higher than the colourless plastic film, and 45.75% higher
than that of the open field. The corresponding yield was higher than 3.05% and 47.81% respectively. During the three
planting methods, the treatment of ridge culture could increase the rate of emergence by 44.00% compared to the flat

sowing but 26.14 % lower than that of furrow sowing. The corresponding density of the stem was 35.59% lower than
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ridge culture but higher than 25.64% , The corresponding fresh weight of the stem was 30.62% lower than ridge culture
but higher than 12.09% . The ridge culture increased the accumulated temperature of 90.5°C, but the furrow sowing de-
creased the accumulated temperature of 23.5°C . The ridge culture and furrow sowing treatment had increased the yield of
3.24% and 4.90% respectively. So, the mode of black plastic mulch and hole seeding was the optimal pattern, the rate
of emergence by 146% compared to the plastic film as mulch combined with bunch planting, the density of the stem and
its fresh weight with the decreasing rate were 98.74% and 99.9% respectively, between living winter stage to green
stage, which could increase the accumulated temperature of 52.0°C during the whole growing period, water use efficien-
cy, yield, cost saving, net profit per hectare were improved by 10.75% , 8.68% , 4 020 yuan*hm~? and 5 422 yuan-
hm =2 respectively. Covering depth decreased by 75% and easy to clear. One of the trait that the general haif micro mode
had the wide and narrow row planting, and the yield and improved by 3.89% , 11.33% respectively, and suit to mecha-
nized operation.

Keywords: black film mulching; full coverage; hole sowing; ridge culture; micro ridge; universal ridge furrow;

free-seeding; winter wheat; dry land

HMARREEENE XK Z—, /N AR
PR AL 85 x 10* hm?® /2 A7, Hovh B2 b i AL 2
76% " HM AR KAEH SR 8°C ~ 12°C, Bk
300 ~ 700 mm, H A /N A F B 100 ~ 300 mm, R
/0 B 2585, 3L < 10 mm /)N RIS 1
FERRAE, N REK S BB 40% A, FO%E
SRR /INEE A P I R 2 R R R SRR
KBS NS B 22 B, SR FH b IS 25 6k B BB R 2
S FH (B /K PR, RS 4 T 52 b /N2 77 i R /K
FFHR A =00 o HUJ 4 T 7 o Y 2B s, A
LS TR 7K I e KRR B AR T 3K 43 1) TRk 7
K, TR NEE BN AR ERZ
L1000 AR ] /N A7 i 5 AR B 20 T4 80 4
UK, BUAS TR B E R, JHIE 1983—1991 4F
HR AR P B 24 g T Ak s w5 0%
FeAR ,1990—1996 4F 1L P4 45 [ 5 B FAUFR 52 B A 4%
TR % 1% B R BB Sy T Tk [ /N 2 i
i AH R AR A BT L R A1 AL S AR 1Y
M 2 RE P I AR . 7ER 2250 1, 1997 4K
IKTTARRF T A% VARG £ AR 25 B 9T T 2
TR S RN A B 55 1 R B IA B 50%
~60% , H AR 3 3 IR 3G A B B AR T A X
FES-OL R e, HOR A L4 B O R E L T
1992—1996 4F- K TE AL FH 4 BN B L 7B H AR (5
DRIIEE T 25 R AE R O 2% 1 RS 2 M A B TR 55
ZEHR R, 28 T Az . 2006 AF T A A Al He
ARHET Bl B2 H A BRI 4 By 1k b RS
A7 DA i HH T R A I 25 R A s R T
R R HAR I T 2008—2013 4E A A HET
10x 10" hn? 22 A7, B4 7 58 35 A 386 P U0, (i /22
PRI T 40% LB, SRR R 709% A2 A0
SR, BRI R 43 4 22 DX /INZ 0 I AE N 2, B v

U B8 R E A A R AR =7, DL 2 Bk
FET b o DRI, i 2 B i K, R IR T v, 4 i
AR LGRS, IS 143, T 68 IR
JE P EUNE R T 2R E SR N B B R
R AR IAT o L P AR /N A ot J A =t R 1 95
FURBRT IO CE, T X PRI w6 A 2B AR S il R D
AHIFTE L AL, LA SO P Gk T DA R , $43) ) 24
P2 RTHEEOAR , 9 R A = SRR 4 5

U bPRH

1.1 RXIeHisR

JFEIR S AR Bl 8 g 5 B VA AR XA — R X
K&k, JRALTT RG22 X122 /N 32 6 AR A TG A 2 x
10 hm?® AL, R HIN S FEAF X Z — KA
FHIRES W 1900 m, £+, HAEKHS
IR7.9C, TFEW 145 d, =0°C AR 3 310C, =
10°CHY TG ShFLR 2 690°C ; A4 I 5 514 mm, HoHp
<10 mm PYFERN A BB 47.73%, FHE L &
1280.1 mm, 25 SAHXHRE 67% , THEE 1.55, /N&
FOHATAFER,7 H b A ih. 85 52 it 1)
2009—2014 4FEAF BE T 43 1) 2 433.9.458.7.699.4
703.0 mm 1 588.3 mm, /> 2 # §if FL Atk [ WY AK UK Ky
234.1,257.2.473.7.305.7 mm 1 574.1 mm, £ & 1
R TR 4330 226.1.256.1,311.0.,473.4 mm £l 254.0
mmo
1.2 ks

FE7R AR R 2 /N 22 R 26 5 R At
J&0.010 mm, 5& 120 cm A% JC {0 R 28 (0 55 (355 %K
<5%),BIEHIRZ (4 N 46% ) , B AT} 345 (P, 05
12%).
1.3 REZITRERETE

RIRGEBEZEAE VAR A4 3 Mkt 2207 0, R A



%6

CISVARIE RS N e N WA # RV VRS U BR e 43

RO AR, ik 8 ML, T1, BES
RGBT 2B + PRI + B4R, BRI HUE
JEJEFE 18 em, 28755 8 ~ 10 cm, 2BV B, VN 1
FERE, FF45 15 em BEESHT HAZZ9 0.2~ 0.3 em B K
fLo PR T P, B 120 kgehm =2, 5%
IS G 4B, /INZ F28 Lok 147, ATHE 18 em, 7XHE
13.4 cm, 7CH 41.46 x 10* - hm ™2, 5 70% 13 ki, 7%
3 emo FEGRERFLIRRE AR TR K, T2, R 24T 55
T 2B R R 2B v it B2 +
SR + B4R, ZBE MY, ZBIRSE 33 ~ 36 cm, ZETH T
20 cm, %2/ 8 ~ 10 em, 28 4% 2 11/ 22, /NE TR
13 em, WA 78R 23 emo HUE R T1. T3, RIEH H L
7R, 2B + BB + V8RBT I N g 1
1T, 465N E - AR E R F L. HEHFE TL.
T4, BB S VAR /R, P T + SR, MR 5
113 kg-hm ™2, 76 i E 34508 + 55 55 30% LA R HUBR,
JERE 1~ 2 m T 17 BB, 7R 478 18 em, JE
B Tl TS, Jo 05 4 5 35 28 7%, T 288 + 6
s + Z24E, #b I F B 105 kg hm ™2, H & A T1.
T6 , JC {0 JI5 42 B 55 108 XAk, 2B + oAl + 1
#,HER TS, T7, &0 /X8 (CK2) , F-Hb i +
T, B FA B 1 em ZEARIAE L, 7%, ATHE
18 em, HifSE & 90 kg hm =2, Hog [a] T1, T8, #5155
F&(CK1) , 454, 1715 16 em, 540 FRIR] 4L N
150 kg*hm~2.P,05 100 kg hm ™2, #HE 5 70% ZEJE
Jiti, 30 % B TR 75 W38t ; 4 2R A A 539 x 100k
~hm ™2, £ 1 500 x 1048k - bm 2% 47, F 9 H T )%
Firo HE B R RE R H . 58/ X T 30.8 n?,
HE 3, FHLXAA .

1.4 RE2H . WE RS

1.4.1 AFH id#8EFY, BATEICE 1R
WA, A T1 A T3, TS Al T6.T1 Al TS, T3 il T6, T4
FTT WF X803 QSR SR R 55 TG (o R o L 28
1 B CEAE, TR

1.4.2 2Z5FHREF2  BASGH S SUPEEIR
30 BRFE RN, 25 A bk RERLER  TORL R, e/ X B
WOIRTTSE 7 o BT AR 7 4 (kg hm™2) = /N X 4
(kg) //NX TR (m?) x 10000, 4340 B 3 YA 5
PAN TR AL 25 (UG - hm=2) = B4 1 AL (O -
hm~2) — P T AUSAR (OG- hm=2) , P2 {E AR 4%
TR, AL RS st BDSCIR  5R BERO A5 11
BT YACSA FAE DA A, Pk A 4
R - AEAL A2y B AR B AU AT
R 3 YA

1.4.3 AsBEERTEREERE T/IEH
TR B 2h o T B B R A

HIE R ASAF T S5 s, A 5 0. 25 m? PL
TR, Bt/ INEZ I T 25, SR 5 B st 138 70 BOpk ek
o AT A BRI RN SN TR A iR T
JER 25, B A PR G 3 IRE R . T 2R
FEHEE A B /N 2Rk o B AR R T . A
Sl T R P AT E N 5 B e, 2 1 A A7 A% Fl
KBRS,
1.4.4 3EMZE LS em N, E/NERET
AR A H R E 11 B 0 ~ 25 em 5 N2+
BB AL E 3 RER . T RO E
FHAR R

T =T,
K, TARAF B EIERE(C) s T, AR F I B
FHERUR(C) 50, %A BB LT S i R
JERBOFHIE(C) 5 d; iz B AR R E(d) o
1.4.5 EX3ER;pMELSRSARKETE HL
BhAE /N A I B /N R AN T AR, T
KA BET IR EE 105°C, BT E] 8 he F/NE2 M 1
ZHE M E 0 ~ 100 em +IE K3, 45 A A 200
M7E 0 ~ 200 em 137K 53, REALHN 2 3 IRE K
A A KR B OKE EYRE KR KA

ii%/a‘ﬂ(%
SWC = (W, = W,)/W, x 100
K, SWC R HIEEIKE (%) s W, IR (o) ;
W, BT E ()
ii%gﬂi'ﬂ(%:

Ti:tixdi

W = > WeH; x 10

R, W oI K R (mm) ; W, 52 S K
(%) r NEERE (g em™) s H, N ZHEE
JE(em)o

VEYIFEK &2

ASWS = W, — Wi ET = ASWS + P
K, ASWS RIAEYIAEK AL (mm) 5 Wi, FRERTIE K 5
(mm) ; Wy, WS /K& (mm) 5 ET AVEYIA B HHZE
Bt (mm) ; POAAEY) A & IR /K & (mm) .

KGRI

WUE = yd/ET

K, WUE AR R HZCE (kg - mm™ « hm™2) 5 yd
R (kg + hm™2) 5 ET AZEH0F (mm) .
1.4.6 M@z nlE [ R AT & d LI E,
A FERE RN AT O B NEBOR R T —RIUR
[ —AAEFEF 0, A2 B B R /N2 R R Ok
) —AHEF R, B a T /N R 6 1 H



4 TRHK AT

o34 %

—9 H 25 H IR .
1.5 HESH

8 Microsoft Excel #E47 (8840 ¥, F DPS7.
50 F AT I 2550 HT
2 HSR 50
2.1 NEEHHEFMETENEREREEEK

SepA!

2009—2014 FIHA TR (F 1), /NE A
FOR T1L, T2, T4, T5 % CK2 KE T, 70 B3 &
145.14% 148.72% .65.24% 1 36.80% , M5 T 2%
BET1 ~ TS tb CK2 2 3 R R, o T1, T2 B i

98.68% LA I, T4 F[% 85.61% ~ 80.99% , T6 N i
TR ZEEEE T1 ~ TS F CK2 FRARE #, Hob T1
~T4 FF%96.25% ~99.94% ,T6 ¥4l 11.11% VA I,
BRI B R RE, T1 ~ T4 6 CK1 /) 68.97% ~
70.32% , BEF /D 92.01% ~ 92.98% ; T5 1 T6 L+
IR R 20.20% ~ 23.37% , 4 F 801 105% ~
121.5%.

PR 56 O B 25/ A B i R AR
63.73% , 1t A T AR T AR I T 259 B2 4 ) B 1K
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HR R 9% FE A 43 1 FEAIG 62.03% 1 96.7% o
ZENVE AR /NE B 2l i 3R 28 54400 % |, 1

1 20002014 FE/PNEEFHENRBETENMREHELES

Table 1  The seedlings number per hill, stem and weeds from 2009 to 2014
IR 22K AR JBER 2R JEN 256 5/ (gem™2) TR A R B R
M A o A L /(Z-m™?) The fresh weight The quantity amount of ruderal
7GR The incidence of stem/ % The density of stem of stem weed on shengfa period
QbR i H The rate of
Treatment Item seedling at AR BRI e AT R ARI S e BERY HE/(Fkom?)
S AT The 1 AT The 1 AT The 1 . N 5
emergence Pro. e last Pre. e last Pre. e last Number of ~ #fH /(g m~?)
/% . returning . returning . returning each cave Fresh weight
winter winter winter
green stage green stage green stage stub
SLIAE Observed value
- Y Mean  96.58aA 3.02fF  4.28¢E 1.66F 2.47¢E 0.02¢C 0.11dC 16.60cC 2.54¢C
CV/% 0.957 18.197 8.618 26.052 25.181 35.355 42.633 24.157 23.699
™ 34 Mean 97.99aA 2.82(F 4.41eE 1.54F 2.73eE 0.03cC 0.10dC 17.35¢C 2.90cC
CV/ % 1.030 14.491 8.190 12.397 19.117 47.507 34.149 27.123 19.030
- ) Mean  46.27dCD 46.86dD  59.62cC 64.72dD 81.29¢C 1.23¢C 1.86dC 16.96cC 2.58¢C
CV/% 8.540 23.354 11.459 25.606 46.708 26.238 31.673 28.965 28.135
- 34 Mean 65.10bB 25.35¢E  37.96dD 21.43eE 39.37dD 0.51cC 0.71dC 16.90cC 2.81cC
CV/% 7.568 26.392 19.467 30.983 62.312 49.039 56.959 23.690 26.957
T F34 Mean 53.90cC 56.50cC  73.00bB 85.81cC  156.26bB  23.18bB 72.83cB 44 .63bAB 80.25aA
CV/% 21.102 19.329 11.023 31.907 26.641 46.945 35.798 26.049 30.076
- 44 Mean 33.35fE 84.75aA  89.72aA  173.65aA  228.35aA  38.24aA  120.55aA 43.76bB 76.54aA
CV/ % 3.812 7.709 5.803 12.497 17.320 26.458 30.182 27.621 25.247
- ) Mean  39.40eDE 78.14bB  87.05aA  148.93bB  207.08aA  32.92aA  108.49bA 42.86bB 74.37aA
CV/% 9.305 5.506 7.529 8.736 17.513 12.634 27.938 25.812 25.170
% 44 Mean — — — — — — — 55.93aA 36.23bB
CV/% — — — — — — — 20.884 38.122
FAH F value 210.597 527.54 163.804 448 .344 159.161 73.058 255.616 36.704 151.365
P {H P value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
S CK1 #hn s b ( -
Lt CK2 B ek (- ) l:lincreasi:gj]grﬁ‘ﬁi%r;ls(ih“)
. N . . - 2 8 t=}
Increasing or decreasing higher than CK2/% higher than CK1/%
T1 -3 Mean 145.14 -96.14 -95.09 -98.89 -98.81 -99.94 -99.90 -70.32 -92.98
T2 -3 Mean 148.72 -96.39 -94.93 -98.97 -98.68 -99.92 -99.91 -68.97 -92.01
T3 34 Mean 17.45 -40.04 -31.50 -56.54 -60.74 -96.25 -98.29 -69.67 -92.87
T4 S Mean 65.24 -67.55 -56.39 -85.61 -80.99 -98.44 -99.34 -69.79 -92.24
T5 F34 Mean 36.80 -27.69 -16.14 -42.38 -24.54 -29.60 -32.87 -20.20 121.50
T6 -4 Mean -15.34 8.46 3.07 16.60 10.27 16.15 11.11 -21.77 111.25
T7 -4 Mean 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -23.37 105.27
T8 3 Mean — — — — — — — 0.00 0.00

T FSVRE FHEOR 1% M RE K /NG FHRIR 5% BEKF T

Note: in the same column, capital and lowercase letters indicate significant levels at P <0.01 and P <0.05 respectively. The same as below.
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KRR AN T 225 BRI 48.65% F1 35.59%
0 T AAIG 30.62% 11 33.21 % , I A% 55 2 i ik 7
BN 2.48% F1 7.30% ; VA% LU TR/ NE A Shh R
FAAIK 23.8% , BRACHITFIIR T A DI T 2285 5 43 il 3
39.93%F1 25.64% , fiF FEHE TN 18.05% F1 12.09% , 4%
L P RN A G 1.61% 1 2.50% .
2.2 MINEEBHEMNKE

WL S a WA, AR B 55 07 SO0 /NG L
BE WA GRFMABAR MR, TL~T7 84T
TR CKI1 I RAHZE 6.2 d, Horh 35 R % 43 8243 1)
W 1.6.1.6.1.2.1.4.2.6.2.2d M 2.6 &; /38R
FRAFEK 4.6.4.6.4.2.4.4.7.4.5.6 d Fll 4 d; %
BHIR 8.8.8.8.8.4.8.6,12.9.8 d fl 7.4 d; 3K
WEPRAEK 3.4.3.4,.3.4.3.4,0.2.1.2d M1 3.4
do T1~T6 5 CK2 ML 25 A .

TR 55 LU T (0 I T /N2 T N BE S 34 A
R 0.5 d, R 2.1 d, 3R R 2R 2059
FE2.0,0.3 d A1 2.7 d, A FORE S I 0.7 d
A0 d, R BRI N 2.3 d, & F B 2.4
do ZBAE S JHRERT N AR B R TCW 5
2.3 IPNEMEFBEL RN

T AT 43 BEAR R AE AR, 3 25 7 BSORIA T 255k
L ERE 225 B (R 2) 0 T1 ~ T7 BACHT HRR S
BERURE CKL 20 B8 1.98 4~.2. 11 >.1.69 4.
1.874%.2.31 4~.2. 14 A F1 1.70 4> 5 U AE AR 43 1] 3
i 3.48 25.3.70 4.2.95 45.3.26 5% .4.24 5.3.77
R 315 455 3R 2R 4R 5 86.92% .91.28%
82.26% . 80.30% . 93. 53% . 90. 53% . 77. 59% F
58.20% . 5 CK2 HLAE, T1 ~ T6 #A Fif SRR/ BERU
AN 0.28 4~.0.41 4>, - 0.01 4~.0.17 4~.,0.61 Al

&2 20092014 FMEREMR
Table 2 The agronomic traits from 2009 to 2014

JEES IR S EXIN

Main agronomic characters

AR (k)

Stem number

P

Yield components

FEA T in pre-winter jointing stages Hees
b3 Basic =
O i WAERE o e e to N L R
Treat- e SOMNE EENEEIEC N BEERE RWEM g AAOREC BN TRE
ment /(10% IR ,ﬁ/* Vi3 The number The number ~ The number Je Spike /B 1000-
hm~?) Average  Secondary Main stem  of leaves of the of the o number  Grains per  grain
tillers root an P °
number number  per plant  highest stem  stem number /(10*hm=2)  spike weight/g
2010 429.3 4.19 6.31 6.4 14.4 5.24 1.68 76.5 464.1 31.7 41.8
2011 429.9 4.54 7.43 5.8 15.7 5.42 2.06 94.6 467.8 33.3 43.2
2012 423.5 5.43 8.85 6.8 17.2 6.44 3.17 108.1 478.2 35.0 45.9
T1 2013 426.8 4.17 6.13 6.4 16.5 7.52 3.12 91.8 482.5 36.2 47.9
2014 469.2 4.22 6.84 6.1 11.3 7.33 2.40 114.2 605.6 26.1 49.5
45 Mean 435.7aA 4.51aA 7.11bcAB 6.3bcdAB  15.0abcA  6.39abcAB 2.49aA 97.0aAB 499.7aAB 32.5abA  45.7aA
CV/%  4.331 11.886 15.408 5.939 15.481 16.462 26.288 15.216  11.949 12.146 6.992
2010 431.4 4.26 6.49 6.6 14.9 5.33 1.71 74.5 458.8 32.5 42.2
2011 428.6 4.61 7.58 5.9 16.2 6.37 1.98 94.5 469.2 33.3 43.7
2012 423.9 5.53 8.90 6.8 17.4 6.58 3.08 108.8 491.7 34.8 45.8
T2 2013 426.2 4.45 6.72 6.6 16.6 7.88 3.35 91.7 494.7 37.4 48.2
2014 470.4 4.37 6.95 6.3 11.5 7.50 2.60 114.2 591.3 29.0 52.9
45 Mean 436.1aA  4.64aA  7.33abAB 6.4abcAB  15.3abcA  6.73abAB 2.54aA 96.7aAB  501.1aA  33.4aA  46.6aA
CV/%  4.443 11.013 13.212 5.446 15.136 14.905 27.472 16.141  10.499 9.245 9.026
2010 426.9 3.92 6.17 6.1 13.9 4.15 1.59 74.3 466.3 32.4 41.6
2011 420.2 4.35 7.21 5.6 14.9 5.44 1.85 95.2 451.4 32.8 42.6
2012 422.7 5.20 8.40 6.4 17.1 5.37 3.11 109.7 464.7 34.7 45.2
T3 2013 425.0 4.11 5.36 5.8 13.8 6.91 3.27 91.8 451.9 33.3 47.6
2014 468.5 3.51 5.71 5.7 10.1 6.83 2.30 113.8 551.6 28.6 50.8
45 Mean 432.6aA  4.22aA  6.58cB 5.9dB 14.0cA 5.74cBC 2.42aA 97.0aAB  477.2bC  32.4abA  45.6aA
CV/%  4.667 14.917 18.641 5.525 18.147 20.076 30.780 16.218 8.839 7.029 8.227
2010 428.1 4.17 6.44 6.3 14.1 5.31 1.46 76.3 436.5 30.2 41.2
2011 424.8 4.45 7.38 5.8 15.5 6.12 1.82 9.1 454.0 31.4 42.4
2012 423.2 5.37 8.80 6.6 17.3 6.07 3.12 108.1 467.7 34.7 45.1
T4 2013 426.0 4.25 5.71 6.1 14.1 7.20 3.19 91.6 473.4 34.7 47.7
2014 469.4 3.78 6.10 5.9 10.7 7.25 2.40 114.2 586.9 26.5 48.6
45 Mean 434.3aA  4.40aA  6.89bcB  6.1bcdB  14.3bcA  6.39abcAB 2.40aA 96.9aAB 483.7bABC 31.5bA  45.0aA
CV/%  4.537 13.448 17.944 5.227 16.893 12.946 32.048 15.357  12.284 10.903 7.154




46 T T Hb X AV AT %34 &
gR2
2010 428.7 4.47 6.75 6.7 16.4 5.56 1.91 74.0 453.9 30.9 42.2
2011 431.3 4.92 7.86 6.9 17.8 6.49 2.24 9.1 464.3 33.1 42.4
2012 423.3 5.81 9.10 7.5 19.7 6.65 3.09 108.2 470.8 34.7 44 .6
T5 2013 426.3 4.52 8.20 6.7 19.4 8.83 2.93 91.9 454.5 33.3 48.0
2014 471.3 4.48 7.42 6.5 12.5 8.00 2.70 113.6 560.8 23.7 49.9
14 Mean 436.2aA  4.84aA 7.87aA 6.9aA 17.2aA 7.11aA 2.57aA 96.4abAB 480.9bBC  31.1bA 45 .4aA
CV/ % 4.552 11.852 11.153 5.608 17.033 18.279 19.046 16.097 9.409 14.052 7.538
2010 426.9 4.29 6.42 6.5 15.9 5.31 1.87 76.8 469.3 32.4 42.6
2011 430.8 4.77 7.78 6.6 16.8 6.36 2.15 95.8 466.7 33.5 42.6
2012 422.3 5.80 8.90 7.3 19.3 6.42 2.78 108.7 482.9 35.1 45.3
T6 2013 425.0 4.31 7.00 6.2 20.2 8.51 3.07 96.5 466.1 36.8 47.3
2014 470.4 4.18 6.90 6.0 12.1 7.10 2.80 115.4 561.9 24.9 49.8
SE-F4 Mean 435.1aA 4.67aA 7.40abAB  6.5abAB  16.9abA 6.74abAB 2.53aA 98.6aA 489.4abABC 32.5abA  45.5aA
CV/ % 4.594 14.368 13.110 7.623 18.918 17.483 19.800 14.966 8.401 14.084 6.823
2010 428.3 3.90 6.15 6.0 13.7 5.21 1.57 75.3 437.8 32.1 41.3
2011 435.5 4.32 7.10 5.3 14.5 5.27 1.85 94.7 445.7 33.1 42.2
2012 423.2 5.24 8.41 6.4 17.2 5.89 3.14 108.4 466.8 34.2 45.2
T6 2013 423.3 4.07 6.44 6.5 15.0 7.55 2.95 95.7 474.9 33.7 44.9
2014 468.3 3.62 5.80 6.0 10.1 7.12 2.30 114.7 586.6 25.6 51.4
SE-34 Mean 435.7aA 4.23aA 6.78bcB 6.0cdB 14.1cA 6.21bcAB 2.36aA 97.8aAB 482.4bABC 31.7abA  45.0aA
CV/ % 4.336 14.644 15.171 7.818 18.337 17.292 28.748 15.498 12.479 11.091 8.787
2010 429.3 1.99 3.03 4.2 10.4 3.25 1.06 71.9 415.2 25.1 35.4
2011 431.4 2.46 3.81 4.5 11.8 3.83 1.18 9.1 434.1 25.2 37.1
2012 424.1 3.01 4.17 5.0 9.5 4.57 1.51 105.5 434.7 27.5 43.7
T8 2013 428.0 2.20 3.08 5.4 9.2 5.80 1.50 90.5 447.3 32.9 35.5
2014 471.3 3.00 4.05 5.0 8.7 6.40 1.40 104.8 651.9 19.3 49.1
14 Mean 436.8aA  2.53bB 3.63dC 4.8eC 9.9dB 4.77dC 1.33bB 93.0bB  476.6bC 26.0cB 40.2bB
CV/ % 4.454 18.277 14.862 9.775 12.293 27.638 15.113 14.708 20.695 18.862 15.054
F{H F value 0.004 8.298 34.451 17.082 6.524 7.488 6.528 1.861 4.479 15.956 4.932
P 1 P value 0.9999 0.0004 0.0001 0.0001 0.0015 0.0008 0.0015 0.1529 0.0083 0.0001 0.0055

0.44 4~ AR A3 B 0.33 45.0.55 45 - 0.20 4%,
0.11 £5.1.00 4 F0 0. 62 4% $h W7 280 w4 =
5.25% 7. 71% 2.62% \1.52% .8.98% F1 7.28%

FRIBEE W /N2 A PR AT BE AR AR B 4
I TC A 25 00 0.39 4> .0.79 45F1 2.51 1, 8%
FEH PP 1.83 4> .3.22 51 4.58 Fr, ZBIEA
FIERR P BE A AR L S B o il B AR RS T 0. 36
A~.0.66 Z5F0 1.87 F; 1% LGP AE 43 513 0. 13
A~.0.16 5H11.19 Ko
2.4 XPREMEREKE

Giit N, T1UT2 A B CKL 43 3 32 &
23.01x 10* - hm™2,24.47 x 10* - hm~2, F 428 1k 45
INSTL ~ T7 BERE R I IE N 6. 46 H7.7.39 Ki.6.35
HE.5.49 K05, 14 K7 6. 54 R0 5. 74 R Tk EE 43
P25 5.50.6.40.5.40.4.85.5.25.5.37 g F114.84 g,
Tl ~T6 5 CK2 [L#, P iR R 2Z R AR .

TREE 55 /N 22 OB X He TG €8, R 5 1
3.3x 10* - hm ™2, BARLEE 0 0. 57 ki, TR E 2 &
0.14 go ZEAEROT-1E, BUBECE- 3438 m 7.2 x 10* -
hm ™, FERLECE N 0. 19 ki, TR ETE R 0.53 g5 3%
OV AR EOE S 58 0 0. 26 x 10% - hm =2, Blok: B0

J0.83 %, TR EEHE S 0.54 g
2.5 XEEMIRIMT

XF 5 AR TR (3R 3) , A B 22 S Ak
Fo, R RE T2>TI> T3> 16 > T4 > 15 > T7,
CK1 43 51 58 7= 54. 7% . 48. 9% . 46. 1% . 46. 4% .
40.2% .40.0% f139.7% . 5 CK2 [L#%,T1.T2 B3
HEPE AR 9.24% 15.03% .

TR A 25 Lb TG €8 B A 55 /N 2R R R 1
201.33 kg« hm™2, 3408 3. 05% ; 22 1F 4 - 1 14 7=
208.75 kg + hm™2, ¥ i 3. 24% ; 14 4% L °F 1F 1 =
315.72 kg-hm ™2, B41% 4.90%

Ief I 25 i i R 5 AR 35 3 7 ORI
BHAMFELER, L 450 mm.650 mm.850 mm 535l
IR T AR SPAKAE R KAR  SRABAS [R] 3 T 4R 05 1 R
Tl A T o 7 A T S 2 R S5 48 CKL AR R 7=
R EE Iy BN, TR T T2, T3, T4, 15,16, T7
(R 08 53 K 75.44% \15.77% \75.35% . 64.50% .
78.73% 84.20% il 64.46% ; - /K AFAR K K 55.12% |
59. 43% . 53. 471% . 45. 96% . 49. 33% . 55. 92% F
45.52% ; FIKFES 5 34.80% .43.09% .31.59% .
27.42% \19.93% 27 .64% F 26.58% .
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2.6 XFERFFRE RN

T1 ~T7 E&IF=HIF=E . CKI1 7514215 49.80% |
55.63% . 47. 16% . 40. 71% . 41. 81% . 47. 75% Fli
41.24% ; FSAS S I AN 20.42% \20.42% \23.43% .
28.34% \44.75% .50.76% il 60.67% , ZiY %5 T1 ~ T6

R 3 2009—2014 FEINEFTENH

Ay 94 181.38% . 213. 27% . 153. 46% . 96. 10% .
28.65%7F1 34.26% ,TT TR 45.74% . F1 CK2 LK,
T1 ~ T6 4 Ui %5 4> B 3 K 418. 63% . 477. 41% .
367.16% \261.44% 137.12% 1 147.46% (% 4) .

Table 3 The wheat yield from 2009 to 2014

KR = Grain yield/( kg*hm~ 2)

R/ (g hm=2)

Yield of straw

SR 2 773
Cy mm) PRI x,

Lt CK1, %) i IR 56 3=

Qb3 H:‘ CKI Lf?pgl I CK1 Hq CEI Regression relation between
e oty 2 R the basic rainfall plus the
Treatment - Yield Increased iEYy s Increase  hol vth stages rainfall
2010 2011 2012 2013 2014 /% rate of Increase 1 ole growth stages rainta
Average increment . - e Average hicher higher  (y,mm) and the percentage
higher 7' thang ’ lhang Ckl than increments higher than
than CK1 K1/ % CK1/ % CK1(x,%)
y=-0.1016x + 121. 16,
Tl 5415aA  6110abA 7170abcAB 7350abAB  8208abAB 6851abAB  15.996 2250 48.9 9317abcAB 3428 58.2 R2=0.9367
T2 5500aA  6110abA 7165abcAB 7725aA  9084aA  7117aA  19.709 2516 54.7 9679aA 3790 4.4 V7T (;?.Z()flgxg;—zlslz 33,
3 5385aA  6115abA 7205abcAB 7140bcAB 7905abcAB 6750bcABC 14740 2149 46.7 8910cdBC 3021 s13 YT T (;ézl(_)Qg.x8g91)24. 38,
T4 5040aA  5785bA  6930bcAB 6775c¢dBC 7716bcABC 6449¢dBC  16.205 1849 40.2 8577dC 2689 457 V7 _(;320?2; x8;41206.21 ’
T5 5440aA  6175abA 7285abAB  6420dC  6888cdBC  6442dBC  10.937 1841 40.0 9340abAB 3452 8.6 VT (;ézléy(()) x7;51244. 8,
T6 5535aA  6440aA  7395aA  7485abA  6926cdBC 6756bABC  11.839 2156 46.4 9431abAB 3542 60.2 77 —(;‘;zléilgx7;-21247.83,
7 5070aA  5740bA  6890cB  6725c¢dBC 7702bcABC  6425dC  16.027 1825 39.7 9188bcAB 3300 6.0 77 _(;;.?4 (Z r8g61)07 07,
T8 3120bB  3605¢B  4815dC  5310eD  6153dC  460leD  26.936 0.00 0.00 5889¢D 0.00 0.00 —
F 16.54  18.769 51.143  22.625 4.865 59.15 78.649
P 0.0001 0.0001 0.0001 0.0001  0.0058  0.0001 0.0001
R4 20002014 FFHEFHEH/ (T hm~?)
Table 4 The benefit of winter wheat from 2009 to 2014
B w7 5 CKI LB vt s 5 CK2 LS Ao al s
] ik, Manual labor cost Economic efficiency higher than CKI1 Economic efficiency higher than CK2
A .
s e nﬁj: Kot “Ti%f ét]i%f“ e AL g Wi AL we g
Treatment ~ Major- . /(T H- ol R v WA AR P sz PHE R OBRE & e
i alize % cost meome ! Materi- Manual it Output  Materi- Manual it
fmnor 208 hm~=2) ) Cost ’ Total Net t ’ Total Net
cost cost . Cash alize labor . value alize labor .
’ Quantity cost  income cost  income
cost cost cost cost
Tl 18305bB  6449aA  139.5¢C 5580 12029¢C  6276abA 6086 1740 300 2040 4046 1046 480  —-4500 -4020 5066
iV 19016aA  6449aA 139.5¢C 5580 12029¢C  6987aA 6797 1740 300 2040 4757 1757 480  —4500 -4020 5777
T3 17982bB  6449aA 147¢C 5880 12329¢C  5653bAB 5763 1740 600 2340 3423 723 480  -4200 -3720 4443
T4 17194cC  6340abA 162¢C 6480 12820cBC  4374¢BC 4975 1631 1200 2831 2143 - 65 371 -3600 -3229 3164
Ts 17328¢C  6179hcAB 207hbB 8280 14459bAB  2869dCDE 5109 1470 3000 4470 639 69 210 - 1800 -1590 1659
To 18053bB  6179bcAB  222abAB 8880 15059abA  2995dCD 5834 1470 3600 5070 764 794 210 -1200 -990 1784
T7(CK2)  17259¢C 5969¢B 252aA 10080 16049aA 1210eE 5040 1260 4800 6060 -1020 0 0 0 0 0
T8(CK1) 12219dD 4709dC 132¢C 5280 9989dD  2230deDE 0 0 0 0 0 -5040 -1260 -4800 -6060 1020
F 349.974  57.937 18.225 20.419 24.22
P 0.0001 0.0001 0.0001 0.0001 0.0001

A F 4.0 90 kg1, 46 N4.9 TG kg~ ,P,05 7.5 JG kg~ !, KO, 8.0 JG - kg~ , 48245 300 JC - hm =2, FA A I 14.5 T - kg~ !, Jo i 14.0 JG- ke~ ', HILAK 900.0 JT -
hm=2, AT.40.0 5C- T~ ' H ~ 1 Fphi 2.4 JC- kg~ !, BEFF 0.2 TC kg~ Lo
Note: seed cost 4.0 yuan-kg~!, pure nitrogen cost 4.9 yuan-kg~!, phosphorus pentoxide cost 7.5 yuan+kg ™!, potassium dioxide cost 8.0 yuan-kg~!, pesticide cost 300 yuan

~hm~2, black film cost 14.5 yuan-kg~!, white film cost 14.0 yuan-kg~!, mechanical cost 900.0 yuan+hm~2, manual labor cost 40.0 yuan*man~'-day~!, grain cost 2.4 yuan*

kg1, straw cost 0.2 yuan-kg=!.
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2.7 FtEiEKS RkSF AR KE

A3HT 2009—2014 4F 3 0 ~ 100 cm 4EH &K i
B NEE I B GBRAC BT R ER 2
W E,BH NPT AEE ., B4
BE B GRTFWI T1 ~ T7 Z 622 A B (214 B 2
T CKl, T1 ~ T7 % CK1 #2155 4.85% ~
5.98% 4y BEMAHEE 6.05% ~ 6.86% , B 4 11 4
5.03% ~6.22% , iR MK 0.04% ~4.27%, K
T OTI. T2, T3. T4, T7 % CK1 W% & 1. 18% ~

300

185 5 /K S /mm
Soil water content

3.35% fHAKGE B E K, T5.T6 B F KT CK1, %
1%6.59%F13.36% . FEZ#8E fEE VERE, T1 ~ T7
B T ARG S i, 2R R e, RE K R,
W LT CKL, A T1 ~ T7 BEAIKF CK1,{H A
IR EIKE . ZEH T1 ~ T7 o CK1 F#I% 6.02% ~
12.59% , FIFEHHFEAR 6.22% ~ 10.86% . HE 3 AR
5.75% ~8.58% AL 0.32% ~7.17% ., &
AEMSKESOHES AR, T1 ~T6 5 CK2
e, S E AN, AU —3(E 1),

44 F- 4 Mean

150 LB H ., | o o/ A u
W arEENT A REN O W R HhAREM RN BN AEE M
Seedling  Tillering Overwinter Reviving Jointing  Booting  Heading Filling Mature Full growth

4= & M Growth stage

BTl mT2 @AT3

HBT4 BTS BT6 BT7 0OTS8

1 2009—2014 SF£/NEEEH 0~ 100 cm LIRS KE
Fig.1 The soil water content in O ~ 100 cm soil layer at different growth stages from 2009 to 2014

PR T 0 ~ 100 em HHOK BT ONR 24
FHITE R 2.30%, AR AR R AR R B B, 40
SR 7.08% F1 5.38% , Ho B H$2 55 0.29% ~
3.76% . ZBAEHEAE R B IAUREAL 1.30% , 2214
FEAR 0.51% , B Wi fe KB I AE 45 75 22 R, 28 4
OB AR 5.02% F 3.52% , Va5 54K 2. 89% Fil
2.49%

2009 ~ 2014 4E/NZE XK Ay R B (R 5)
Tl ~ T7 & CK1 43 B 4% & 45. 47%, 51. 93%,
46.02% ,35.36% ,35.33% ,43.68% F1 34.27% , Tl ~
T6 . CK2 43 % ¥ hn 8.34%, 13. 15%, 8. 75%,
0.81%,0.79%F17.00% .

PRI A T SF- 2 A TR R AR L G £ B AR
4.48% , ZBAEV- RO VAEYE N 4 .14% , 145 HLV-AE S
& 7.44%

2.8 MTEEREMNNET

ST BIER I, N i ~ S BE P BE ~ B
2 GRTE ~ fhAE EE ~ ER K ~ BN eAFH
W 0~25 em HIERUR 2R B3, KA B EARE
o HAR SR IRTFET T1 ~ T7 &% CK1 85, 3k
I TLT2.T5.T6 B4, HoR BRAIG, 22 BB D) J5 4
FRAG . 3 S R b 7 2 /N 22 b T R, b T it
WerE, NeAdadME, T1.T2.T3. T4, 6. T7 434
FAI% 3.82°C.0.54°C . 121.88%C .29. 62°C . 8. 96°C il
54.22°C, TS5 H4 111 100. 88°C 5 43 B B & , #& Fh B4k
#9 T1 ~ T7 b CK1 4> %1 B4 /i 102. 2°C . 106. 0°C .

43.4°C \84.6°C .187.3°C . 103.9°C Al 78.5°C ; $h 7 &
B T1 ~ T7 o CK1 43 HIF#AIK 106.0°C 1 106.5°C .
165.3%C \114.2°C .86.4°C . 112.9°CH1 132.7°C (& 2).,

FRPEE 55T H B BR R T R AR A,
REFBCY T IO, Ak T IR 108. 8C,
BNV T BB IR BR R T R AR A, AR B
B PAE e, Ak B W ARSI 90.5°C, i 4k
BT PR, Hadm R 23.5C, X
S TR ZERIN T MR AR, DT T A Y IR
W, Ve B AR 2B Ty A 5 2B VR A ), (B A Ve I H
FLE AR FEAR 2 S R 3D

3 shieitie

KR EARE S, Taasuhigs 7/AhE D)
SRS TR R 2R kA kR, AT R
TCENEEE F 63.73% , R AT AR AR ML T 2%
BESy BIAATG 74. 429% F1 78.22% , fif T [AAK 97.96%
1 98.98 % , I I 25 4 i A 5, % H) 4 e %8 i
439 b % M AT 70.009% A1 92.93% , Hb TG (0 5 7%
TR 62.03% 1 96.70% , i 5 ik 57 T &5 B B gy 4%
AR o PERREE 55 A SR R () AR AL AR ]
g, LUNESR T RIS ais sk . Hertd
110 ~25 em H3ERUE H GO IR TE 55 F&AIS 108.8°C,
LU 8 HURFAIR 62.9°C , 7EH% i 2 45 1 109 SR 7 25 HL G
IR 72. 8°C , (HAL Z& b3 i 72.8°C, 4K 47 il
ALY TG 0I5 R % L 43 0 BRI 36 . 0°C AT 135 7°C , H
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RS 2009—2014 FNEKSFI AR
Table 5 The water use efficiency of wheat from 2009 to 2014
B IR E FEk I R 7K ) 2 KAy FIH Lt CK1 7K 4F
4b 3 35 H Soil water storage/mm Water Utilization BOE WUE R
Treatment Ttem R s useage efficiency of /(kg*mm™! Increase higher than
Before sowing After harvest /mm precipitation/ % *hm~2) that for CK1/%
- - Mean 466 .55 397.62aA 373.05aA 64.69 18.36abcAB 45.47
CV/ % 21.642 33.654 20.172 18.087 6.431
™ 44 Mean 466.55 399.59aA 371.08aA 64.35 19.18aA 51.93
CV/ % 21.642 33.322 20.086 17.881 3.495
™ 3 Mean 466 .55 404 .48aA 366.19aA 63.50 18.43abAB 46.02
CV/ % 21.642 32.801 17.041 16.045 6.223
-~ 44 Mean 466.55 393.23aA 377 .44aA 65.45 17.09bcB 35.36
CV/ % 21.642 35.101 15.298 15.935 5.620
s 45 Mean 466 .55 393.59aA 377.08aA 65.39 17.08bcB 35.33
CV/ % 21.642 32.326 18.788 15.640 13.321
6 44 Mean 466.55 399.26aA 371.42aA 64.41 18. 14abcAB 43.68
CV/ % 21.642 33.059 18.360 16.450 12.748
™ 45 Mean 466 .55 391.58aA 379.09aA 65.74 16.95¢B 34.27
CV/ % 21.642 34.834 18.532 17.227 6.285
8 44 Mean 466.55 406.23aA 364.45aA 63.20 12.62dC 0.00
CV/ % 21.642 32.528 26.163 23.194 13.402
FAH F value 0.85 0.583 17.252
P {H P value 0.5663 0.7588 0.0001
2800
= 2400 .
o é 2 2000 44F - 14 Mean
22 F 1600
& 8 21200
B
+Hz & 800
n 400

0 n., IR FIVEE | RIEFE Al EERE | ey, TECEER : FE | Wil
FERP- T -4 B 43 B A R TR PR R A R A i B SR R BB AT T 2l E
Sowing  Seeding Tillering Turning Jointing Booting Heading Filling Sowing  Jointing Whole
to to toover  greento to to to to to to growing
seeding tillering wintering jointing booting heading  filling mature  jointing  mature period
= 77 W1 Growth stage
ETI MT2 BT3 HT4 BT EBET6 BAT7 OTS8
2 2009—2014 £V 0~ 25 cm TIEHTIR/C
Fig.2  The ground accumulated temperature in 0 ~ 25 cm soil layer from 2009 to 2014

MR RE SR T B R R R E PR IR
TR 55 K AR AR [R] F JC @, K 43 A
BRI 4.48% , L EE HL R 757 45.75% , H
IR R — 8, &N RGO 5
R i T R A KR IS R R
o R 55, IR A FL T 5k , R R AR 1)
e, B ARG . NSy R AN R4S
DR 25568 B FR P, 2 39 G IR A B A= K 4R 4iydi 55, TG
T OME , T SEBE T L S i #e ks
ARl 28 0 X Z (8], LB VEAR T AE i 4k .
ZEAE AR /INZ B ol B 1 R T 44.00% , 78 15 W)
FEAR 23. 8% ; 164 Hii AR 41, I8 25 %% i 221 %
ik 48. 65% 1 35. 59%, I #%& 34 hn 39. 939% FI
25.64% B 25 F 22 AR FEAIR 30.62% il 33.21%,

VAN 18.05% F1 12.09% . ZBAE HF-AE 14 fn AR
I8 90.5°C , VA Rk AR 23.5°C, ZBAE Y4k 20 ) L
VES 7 3.249% F1 4.90% , 3% S K WIS w5
SR R A4 ISR o LAR R . 2B 1 SR 28 L4
Tl e PN =, 4 T o7 b R 70 43 R TC AR 45, By 1 T
Mo HAFFIASSZH L W02, Fh 1 RE R 2407
R TN L B S REs AR T
W ZBYERARE T ia 2Bl , P2 45 T R UK K
S, U/ INF FITCAL R R AT T A S i e
FR A, 7K 3 F1 FHBSCR 2B VR0 R R 4. 149% , 78
IS 7.44% o HZBAEH T N3 1, T 2
TR 75% , B iE AR,

“TRZETE P2 + BB + ZBET N
JEE 4 55 R I B AR AL, R A 1 CRR AR L,



50 T2 X AR AT

o34 %

H 3 O 4R 146. 93% , [T 25 %% B A AIG
98.74% LA I, AR FL A H [AIK 99.90% L) |, 4 F W)
K 3 RUE 52.0°C, KA R FHRCR$ 5 10.75%
7" 8.68% , 1A 4 020 JC-hm ™2, BG4l s5 5 422
JC-hm~2, HEAHE LW R R DR
T BRI T BRAEROR S T /N R R ) R 4
AR . I ZBAERE b i R 2B M 2B B
HA GEARATIE AR, HOE BB, S il 2
KA FI RS L5 4.44% , 3577 3.89% , Bl
11.33% ,FF 01 3238 T A L AR
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