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Effects of planting with ridge and furrow mulching on maize growth, yield and

water use efficiency in dryland farming
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Abstract; From 2008—2010, we conducted a field experiment in the Weibei Highlands to determine the effects of planting
with ridge and furrow mulching on the soil water and temperature, and the maize growth, yield, and water use efficiency.

Ridges were covered with plastic film in all treatments, while furrows were mulched with plastic film (PP), biodegradable
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film (PB), corn straw (PS), or liquid film (PL). In the control treatment ( CK), ridges were covered with standard
plastic film, while furrows received no mulching. The three-year trial showed that, during the early maize growth stage, the
soil water storage (0—200 c¢cm) was significantly higher with the PP, PB, and PS treatments compared with CK. The
three-year average water storage increased by 14.1, 17.9, and 22.2 mm compared with CK. Our analysis of the vertical
distribution of the soil water content in the 0—200 cm soil profile showed that the soil water content at the 0—20 cm and
100—200 c¢m depth were higher with PP, PB, and PS compared with CK. The effect of PS on water conservation was the
highest during the middle growth stage, while the three-year average water storage was 16. 9 mm higher with the PS
treatment than CK. However, the soil storage with PP and PB was significantly lower than CK in 2008 and 2009. Compared
with CK, the soil water content with PP and PB increased significantly at the 0—200 cm depth, whereas it decreased at the
80—180 cm depth. There were no significant differences among the mulching treatments during the later growth stage. Soil
water storage was slightly higher with PL than CK, while there were no differences in soil water storage between the two
treatments during the entire maize growing season. The three-year mean soil temperatures (5—25 cm) with the PP and PB
treatments were 1.6 “C and 1.3 °C higher than CK, respectively, whereas the PS treatment was 1.9 °C lower than CK.
However, there was no significant difference in the soil temperature with the PL treatment and CK during the maize growing
season. The water retention and temperature-raising effects of the PP and PB treatments increased the plant height, leaf
area, and aboveground biomass by 2.3% and 2.4% , 30.9% and 29.9% , and 15.5% and 13.9% , compared with CK,
respectively, while the maize growing period was reduced by 5—6 d. The cooling effect of the PS treatment also increased
the plant height, leaf area, and aboveground biomass by 7.0% , 34.6% , and 6. 5% compared with CK, respectively,
although the growing period was extended by 4—5 d. There was no difference between the maize growth indices of the PL
treatment and CK during the entire maize growing period. PP, PB, and PS produced a higher maize yield and water use
efficiency throughout the experimental period. Compared with CK, the PP, PB, and PS treatments increased the three-year
mean maize yields by 13.0% , 13.8% , and 15. 0% , with water use efficiency improvements of 9. 8% , 10.2% , and
11. 6% , respectively. Therefore, covering ridges with plastic film and mulching furrows with plastic film, biodegradable
film, or corn straw, greatly improved the soil water and temperature status, promoted maize growth, and significantly
increased the crop yield and water use efficiency. These results may have important implications for maize production in the

Weibei Highlands, China.

Key Words: planting with ridge and furrow mulching; soil water and temperature; crop growth; spring maize yield; water

use efficiency
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T RS AR A R A RS T SRR MBI 4 FhoRT R, LLZE 1 B REEIA P9 N T AR R X R B ST AS (] ) ZE AR AR X
X KR | KA A KoK 43I SRR IS 0], Ay 6 35 5 TR AR AR 35 R S i — o i IR i
1 #R5H®
1.1 50 XA
R T 2008—2010 4F-7ERE PG A PHE RAELR R E 3 (L4 35 °15 7, 5248 110 °18 ', 33K 910 m) 47,
T XA YR TR 54 550 mm, Hi 65% BRI TE 7—9 A6y, AR 10.5 °C, B34 H BT HCh
2528 h, TLFEM 169—180 d,, A [H] H BTN &40 A WiER 1, 2008—2010 4F SRR & 53510 469. 6 .499. 6 F
515.2 mm,3a EAIERT 30 d FEHE918 25.7.16.9 F117. 4 mm, 2E 5 WIFE R 20 91 4 330. 3 .378. 8 FlI
390. 7 mm, I AT M, I T 4 pH EA 8. 1, £ 0—20 em 1JZ AU 2R e
5 10.9.0.8 0.6 7.1 ¢/ke, Bl o S50BE AR & &0 51k 74. 4 23,2 F1135. 8 mg/kg, 2008
R AT EY N B K,

F1 2008—2010 FiXEME AETES
Table 1 Distribution of monthly precipitation at the experimental site during 2008—2010

N H B#&Wi & Monthly precipitation/mm FORAE T AR
A0
Y Rainfall in maize
ear 1 2 3 4 5 6 7 8 9 10 11 12 growing period/mm
2008 29.1 8.3 13 31.9 23.5 105.7 54.4 123.5 65.2 15 0.0 0.0 330.3
2009 0.0 23.3 19.8 12.8 136.5 46.8 46.6 96.8 52.4 24.8 37.4 2.4 378.8
2010 0.0 20.8 10.9 40.3 44.3 56.7 127.2 123.4 70.2 21.4 0.0 0.0 390.7
30a T
a ¥4 5.6 9.3 19.6 31.2 44.1 57.4 111.9 114.7 77.3 46.7 15.3 5.2 380.0
30a avg.

1.2 RS S RHE H

B R T AR RS Ve 2B TR R G0, T 2B 1 58 60 em , 2875 15 em 28 [ 27 o5 SR M | 14 P 7 S k)
I (PP) YRR (PB) AR HIIE (PL) F5FF(PS) VAN A 35 (CK) , 3k 5 MabBE, F KM T2
PN, BREE 30 em, BRAGEE 3 WESE /DX 8.1 mx3.6 m, FEHLHES,

AR 30 d, BRI 28 KRR (N 150 kg/hm* \P,0, 150 kg/hm* F11 K,0 150 kg/hm? ) ¥ 5 8AE 1 A, BHIA
i RGP TR S, 28 P RSB (80 em TE,8 um JE K [ TREFEIZ R ) . PP Al PB kb F A
PR3 1) 7 5 30 308 b R A ) R A (80 em 55, 8 um J&E, FHBR PG AR T AE MR A BRAS R ) o FOKFEAF @)
W15 em K, LL 9000 kg/hm® Y78 35 5 ¥ 518 T PS XA N, TR IR (b 504 i R A W0 A BRS 7 A4 72 ) 4
PR KON 1:5 TR, LA RIERERY 450 L/hm® 19 8 H TSI 25 miiti T PL X8 ) L8R

HEK(HBE22) T 2008 44 F 15 H 2009 4E 4 26 HF12010 4E 4 H 25 HEF, %80 55558 #/
hm®, 767 H T AJ438E N JE 150 kg/hm* , F2008 4£9 A 5 H 2009 49 H 18 #2010 49 A 17 HYHkE,
YEEVEYBGR G PRI 2B 250 R ARl IR A T N TR
1.3 HueSmE
1.3.1  HHOKME

2008—2010 4F, 5 F A B A 243 55000 2 ¥ A (0 d) L 351 1 (45—50 d) |, ik (85—90 d) , 3¢ 30
(105—110 d) FIERIA (135—140 d) FHHETE N 0—200 em + 2 H3E 5K, L 20 em ME G, 3% Fh AT AR 38
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Robertson''*' | 5 + 25 & ,ﬁﬁ‘%i 0—200 cm 12+ HEE K o
1.3.2 TEERENE

2008—2010 4, FH A8 7K ER I B2 11 AR Fh RIS I 2 08 .00 ,14:00 F120:00 £ 5 .10 15,20 F125 cm
AR AR BEE 3 W YA H Y R IR IR 10 d.

1.3.3 ERAKME

LK 2008—2010 AFFKAFTHFE, WFEG 30 d FFIR I, DL 30 d S IEIFE, &R/ 5 BRAA R 1E
PR A TEAR — SRR AR IC , I Rk s A TR [RIR B 3 AR AR i K AT AR —BUm ek, R .
HEF e Hoth A
1.3.4  FPh7ar l O HA B R

FOK B BRI FAT (58 0.6 m, 1 8.1 m) W™ U AARMEMFERE 20 BRI T N E R, BEHK
i I Y ey @ | S A i =
1.3.5 JKAFI R

WUE =Y/ ET
K, WUE Ak FIFIRCR Y AR =5 ET i SRR B R K=",
1.4 Zitsrth

FH SAS #4777 2253 M7, SSR ( Dancan ) ¥ I R AG I £5 A BRE] - 441 22 5 0 24 P <0. 05 WA SEit B 25 R

W,

2 HRESW

2.1 ANENHZEEHLIE 0—200 cm +)2 H KRN
2.1.1 0—200 em +JZ K70 BhAEAE L

3a IR, AFAE F IS S AN 90K SXT I OSARE RO ArEHEER (£K2), EXE
KA (FE )5 0—60 d) , M #R &8 R BUECR , R HEK 43 DIRRIE ZE & o 3 |, 1 28 42 7 15 A PR BE A 50 il 38K
A R KR I B T I AZESCR L PS A B B4 PP A PB AbERYR 2, IZEHY PP PB 1 PS 4bHH
3 AR 0—200 em 2 HIEE K E A CK 39019, 1.10.2 F116.5 mm; £ F I (60—120 d) , FRIEA
E A K B B, VEDIZE B RE KN R, 45 A BE MK 7 B B AR H 22 80K, %A PS Ab P 3 4R 734 18 20K
T CK M 16.9 mm; PP Fl PB AbFR Y 1 58 E /K i 7E 2008 F12009 4FE 73 5 F- 444 CK i ER#AK 11. 8 FlI
10.7 mm, 1] 2010 4F5 CK ZbH 2= 55 R B 3%, 3X 1] B 5% i 303 4 19 5 A 5% (2008 4F 148. 2 mm 2009 4 89. 0
mm 12010 4F232.6 mm) , AEFEH(120—140 d) AEVIFEKID 2510 82 A S50 B S X IR 22 R IR 3
A H W PLACPE + I E KBRS = T CK HER AR,

2.1.2 0—200 cm + 2 K3 HA L

ANTRIAEAy PRI 8 T i S L A3 A AN [ 4578 35 A0 FEAEAS TR] B 81 0—200 em =398 7K 43 1) 1 150 A AS [ T ) —
It 4% 7 5 AL PR Y AR A AR L (R 1) o AR BRI (0—60 d) ,PS 4B 0—200 em 4%+ 22 & K1y
BF 5T CK,PP Hil PB 4L 0—20 cm A1 100—200 em /K &8 &5 F CK, EAEF W (60—120 d),
2008 F1 2009 4+ oK 433 B AR AL A S A 8L, PP Al PB AR 0—20 em 2 H3EK 53 T CK, 2R, 78
80—180 cm 2 EMLT CK, H X Fl#aFAFEZ B BE R TR B /0 1) 2009 4F e IR (& 1)

2008 4 PP fil PB Ab P 80—180 cm 2 V44 35 7K i 43 Bl CK B#EAIR 5. 1% F1 5. 4% ;2009 4F- 4351 A%
9.4%F19.3% , 7E 2010 4E , 3K A>3 46 Al T 2008 F12009 4, PP #1 PB AbFE4 + )2 33K /35 CK ol
F 255 3a WESE ] IZEH PS AbEEAS 2 - B K R T CK, AEAERK G (120—140 d) , HIEK 3 4ER
I¥1) 2 725 A I 300 4 T g 14 I 184 00, 4% b 38 0—100 em T3S K B A B B WA 0, B DL PP PB Al
PS Ab3E 0—20 em HIEEIKEIIRER, BAMEFW PLACHA)Z HESKES CK LR EER (K1),
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F2 2008—2010 FEREKHARELE 0—200 cm + =TI IKE
Table 2 Soil water storage in 0—200 cm soil profile at maize growing period under different treatments during 2008—2010

A K HEI K B Crowing season soil water storage/mm

A4 Year REFE Treatment
0d 60 d 90 d 120 d 140 d
2008 PP 520. 1a 488.3b 465.4c¢ 364.9¢ 413.9a
PB 521.1a 488.1b 464. 8¢ 365.7¢ 412.2a
PS 520. 8a 495.12a 493.2a 389.8a 417.0a
PL 504.2b 478.4c 475.8b 377.8b 414.0a
CK 506.2b 474.3¢ 475.1b 376.6b 420.8a
2009 ppP 442.0b 510. 6ab 429.5¢ 340.0c¢ 402.7b
PB 441.1b 512.8a 430.5¢ 343. 1¢ 401.0b
PS 451.7a 515.1a 459.1a 371.5a 413.0a
PL 438. 8¢ 507. 1ab 441.9b 360.2b 411.7a
CK 432.9¢ 502.6b 439.3b 355.9b 405.9ab
2010 ppP 446. 6b 440.0b 411.2b 421.3b 418.0a
PB 446.7b 444 .3b 411.2b 421.6b 416.3a
PS 458.2a 451.0a 427.4a 438.3a 426.8a
PL 442.8b 432.4c¢ 409.4b 424.0b 422.3a
CK 443.0b 434.2¢ 409.1b 421.5b 418.1a
3a P44 3a ave. PP 469.6b 479.6b 435.4c¢ 375.4c¢ 411.5a
PB 469. 6b 481.7b 435.5¢ 376.8c 409. 8a
PS 476.9a 487.1a 459.9a 399.9a 418.9a
PL 461.9¢ 472.6¢ 442.4b 387.3b 416.0a
CK 460.7¢ 470. 4c¢ 441.2b 384.7b 414.9a

AHIRI AR ] — B AR R /ING 8 R R RIAL BT 22 53k B E K- (P <0.05) 5 PP YRR, PB. LEWIEMIE, PL. WIRHLIE, PS,
FEFF; CK: WA

2.2 AN[FEHZEERFET 5—25 em )2 FH HHER

P 2 2 2008—2010 4F T KA L FHHY 5—25 em 4AY HIF IR EE . AFFEII0], 76 0—90 d, IR 4b B X}
SR B S AR 2 PP R PB AR B 3a P BRI E CK 355 1.6 CC AT 1.3 °C,PS AbPHAS CK [
1.9 °C, 11 PL Ab¥E + 3R IR = T CK, Z R AR E . 90 d LIS, PS AbH Y + 18R B 1 KT CK 407 0. 8
C,HEAMMY CK LR EZES, PLAMAETING ST CK, LE&8 W5 CK TR EES
2.3 OR[ANE 2B 55 A0 BT FOKAR R TR A AR ) i S

2 3 AT, AN[RIVE 2242 W AR R K SC AR B B IR A K ™ A — i B 52, PP ORI PB AL 3 32 AR F
TR AR T PS ARBEAE UE TR TR AR K PL AR R A A A ) TR A A KR PR T CK L (H 22 5
AN, EHEJG 50 F190 d,PP Al PB AbFE £ KR E 34 3% & T CK, M7E 140 d I & T CK,HEF AR E,
PS AbFE KRR ESTE 50 d WEALT PP A PB ALBE, 5 CK LW & 25 5 HBEA T WA sk Fobk i i PL Al
CK 4b3, 5 PP Fl PB Ab#H 25 55 1 35 (2008 4F ) sl i 3 5 T H- B 4 A0 3 (2009 F12010 4F) . PP PB i PS 4k
P 3a SRR (140 d) 23915 CK B97%52.3% 2.4% F17.0% ., PL AbFHEAS: 1 £k MR mg & T CK,
ERARRE,

ASTAL b B - T AR G S SRR AL, PP A PB AR T s 30 T R AR 2 T CK; PS ARFR k-
T FRTERE S 50 d 5 CK I % 225 (HAE RS (90 d A1 140 d) M Al ok, 4 B 5 5 T H 2 A3, PP PB
F1 PS AbFH 3a S H R BARE TR (90 d) 43318 CK 3401 30. 9% 29.9% F134. 6% . PL AMFR#AEF I E
KT ARG T CK L HE AR 2,

AT 5 2 45 T b B k2 R T oK M LS AR W PP RN PB AR R oK A i AR 45 A I Y 2 T CK
PS 4B N Tk A AE 50 d 5 CK LW E 225 590 d J5 B & & T CK, PP PB il PS 4bH 3a SF44 i KA 4
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1347k & Soil water content/%
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El1 2008—2010 FERERKMEARLE 0—200 cm TETEKFEE
Fig.1 The soil water content (0—200 cm) at maize growing stages for different treatments during 2008—2010

30 307 20094F 30 20104F
28 + 28 - 28 L
O
5 26 26 26 1
-
% g 24| 24| 241
Benl L 2}
4 E 22 22
Z20F 20 | 20
v
18 + 18 | 18 +
16 ) 16 1 1 1 1 1 ) 16 1 1 1 1 1 )
0 30 60 90 120 140 0 30 60 90 120 140 0 60 120

Tk A H B Maize growth stage/d

B2 2008—2010 F£EKEKPAFLIES—25 em FHLIERE

Fig.2 Mean soil temperature (5—25 ¢cm) under different treatments in maize growing period during 2008—2010
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Table 3 Effects of different treatments on plant height, leaf area and aboveground biomass

i om TR e/ ) o E AR (/)
o A Plant height Leaf area Aboveground biomass
Year  reament TS 90 d 140 d 50 d 90 d 140 d 50 d 90 d 140 d
2008 PP 59.8a  253.4a  260.3a  1913.0a  7797.6a  3795.2b  47.3a  198.0a 475.2a
PB 54.0a  250.8a  258.7a  1866.6a  7810.2a  3836.7b  45.l1a  215.0a 467.5a
PS 39.9h  247.0a  260.4a  1433.9c  7933.9a  4044.6a  20.3b  157.0b 434.5ab
PLL 41.4b  239.8b  255.5ab  1651.4h  6081.3b  3789.0b  26.3b  147.0b 418.2b
CK 41.4b  237.1b  254.6b  1641.7b  5871.0b  3667.4c  23.8b  135.0b 416.2b
2009 PP 56.7a  256.6a  262.6b  2106.8a  8194.9a  3581.5b  64.5a  261.0a 458.7a
PB 55.2a  258.2a  264.0b  2065.5a  8111.5a  3656.8b  72.0a  268.0a 452.1a
PS 45.6h  258.0a  270.6a  1748.4b  8466.8a  3875.3a  40.7b  191.4b 423.0a
PL 46.0b  244.8b  259.8bc  1776.7b  6435.4h  3484.8bc  45.5b  182.3b 395.5h
K 45.8)  243.7b  256.0c  1654.9b  6196.5b  3459.5¢  37.0b  174.4b 377.9h
2010 PP 64.2a  253.6b  260.0b  2389.3a  8463.8)  3688.4bc  69.0a  278.1a 468.6a
PB 65.8a  254.0b  261.0b  2284.3a  8342.3hL  3746.7b  63.0a  272.0a 462.6a
PS S4.1b  280.0a  288.0a  2092.4h  8751.5a  3959.9a  40.6b  192.0b 434.8b
PL 49.3bc  248.4c  256.0c  1983.7h  6894.5¢  3636.9bc  36.3b  168.5b 421.3h
K 47.8c  246.4c  255.0c  1745.3c  6634.5c  3563.5¢c  37.0b  162.7b 419.7h
38 pp 60.2a  254.5b  261.0b  2136.4a  8152.1b  3688.4bc  60.3a  245.7a 467.5a
3a avg. PB 58.3a  254.3b  261.2b  2072.1a  8088.0b  3746.7b  60.0a  251.7a 460.7a
PS 46.5b  261.7a  273.0a  1758.2b  8384.1a  3959.9a  33.9b  180.1b 430.8b
PL 45.6h  244.3c  257.1c  1803.9b  6470.4c  3636.9bc  36.0b  165.9b 411.7b
CK 45.0b  242.4c  255.2¢  1680.6c  6234.0c  3563.5¢c  32.6b  157.4b 404.6b

2.4 RI[ANEZEHE T AL BT K i K 4 A AR 0 5 )

ARl i 287 55 0y AT G 25 5 0 K 17 i B (3R 4) , EOK PR DL 2008 4R R, 2009 AF AR, £ Ab B
T FERFE A PS > PB > PP > PL > CK, PP PB Fll PS AbFH 3a S F K= 8434 CK B 1 1252. 1
kg/hm*(13.0% ) .1330.8 kg/hm?(13.8% ) F1 1423.9 kg/hm*(15.0% ) , W2 AR B 1 H %
Jir PR B A8 34 0 R K 99 R MRS, PP PB A PS AR B 3a S EORLE /338 CK #2755 9. 4% .10. 5%
11. 6% ; BERLE 3042 55 13.0% (13.8% Fl 14.8% , XTI PS 4b¥H A% &, PB Hil PP bR Z ,3a “F-
3% CK 2155 10.0% 5.2% F14.8% , MiEHLLL PB AbFR AR5, Hi oy PP PS 4B, 3a 2143 %% CK $2
= 4.0% 2.2% M1 1.6% . 3a WF5T M, PL AL T K7™ 5 Kb s34 ms & F CK b3 (HIo i 222 5

AR 0—200 em )22 338K 73R FHARBEAS [R], DI RT K FE 7K 2t F K 43 1 28808 7 A dib 2552 T
(F4), KHETOIFARFEKGERE™ 5 I m, o PP PB A1 PS 4B CK Ab#H 2 7 W % 3a V-3
ECK 433N 12.3 14,1 mm 1 12.2 mm, KAFIHFCE(WUE) WIS 7 AR, 25 52 W 2 2 b FHL )
WUE Y158 E & TN A E S (CK) . PP PB Fll PS AbBH 3a 34 WUE % CK 4531 2. 3 kg+hm ™ mm™
(9.8% ) 2.4 kg-hm>mm™"(10.2% ) M1 2.7 kg-hm >mm™"(11.6% ) ,
3 g
3.1 RHOKERA

FE A X — 0 ) it 0D - 3K A B 2R R T i 2B A5 W A T A3 AR AR R Ky 28 R A B T
BEEK, INIMTHGEEAR K AR B RH AR AN, 5 58 M 355 4 EL , T [ ik o JEE R 253 b 7 26 o
K = 2 KW 0—40 em 9 RHK S B R4 &, BFE R IR, PP ORI PB FKA & AT LI & K &
S TR I AE U5 ) 2K T (2008 A1 2009 4F) X BB EAF (2010 4E) X AT AEER PP Al PB AbHL R &
KA KR 3R Z KRR A 5, S5 R, PS AT 5K 42k IR 5K o B ik e e &
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BRI, AT 0—200 em + 2 H3RARRFES R I K & ASTR) 2 35 0 it X 300 B 1) 55 i s R B A=A A A2 Fn
SRR AR ARG, PP LB T 5—25 em H 3R R, X d i THUBEE S T
- HERN S SR K A3 38, AR T e RN 25 AR A PGE AN AS L PB AR T HIRIR LT PP AGEE X
R LB 0 25 YR O T AR R s A 5 R T 00 S S U AR A A T 1 S SR SR AN AR B AL e
R AR T 33 Ml TR P 4 | T AR T 40 32 PS b B R - 48U B B R T CK, PL AL 3 3R i 5
CK JCR 3% 225, 1X M BE-5 IV i RS i 5 AR 4 22 | HL5) 32 SN LR B A Il L2 A 67

R4 TRSEXERTERKSFIARENZNE

Table 4 Effects of different treatments on maize yields and water use efficiency ( WUE)

il e F‘f% SN ML HRE TR £ ‘ FEoK KRR
N Yield 2 Ear length  Ear diameter 100-grain Number of ET WZE .
/(kg/hm*) /cm /cm weilght/g grains per ear /mm /(kg+hm™ -mm™")

2008 PP 11792.0a 21.6b 5.60ab 38.5a 646.5a 436.5a 27.0a

PB 11847.0a 21.6b 5.66a 39.0a 651.2a 439.3a 27.0a

PS 11517.0a 22.7a 5.55ab 38.3a 633.2a 434.1a 26.5ab

PL 10560. 0b 20. 8¢ 5.52ab 37.9a 584.4b 420.5b 25.1b

CK 10401.3b 20.4cd 5.42bc 37.8a 574.7be 415.6b 25b
2009 PP 10103.9a 21.0ab 5.45ab 35.2be 620. 5a 418.1a 24.2a

PB 10194. 2a 21.2ab 5.50a 35.7ab 629.5a 418.8a 24.3a

PS 10568. 3a 21.5a 5.40ab 36.5a 635.3a 417.5a 25.3a

PL 9244.1b 20. 5be 5.39ab 34.5cd 591.3b 405.9b 22.8b

CK 9021.4b 20.0c¢ 5.29b 33.7d 574.5b 405.8b 22.2b
2010 PP 10709. 4a 20.3b 5.42b 35.8a 640.5b 419.3a 25.5a

PB 10800. 4a 20.3b 5.56a 35.0b 645.3b 421.1a 25.7a

PS 11035.4a 21.8a 5.39b 35.4ab 676.5a 422. 1a 26.1a

PL 9502.2h 19.2¢ 5.31¢ 34.0c¢ 619.0c¢ 411.0b 23.1b

CK 9426.4h 19.5¢ 5.37be 33.0d 594.5d 415.6b 22.7b

3a Ty PP 10868. 4a 21.0b 5.49b 36.5a 635.8a 424.6a 25.6a
3a avg. PB 10947. 2a 21.0b 5.57a 36.6a 642.0 a 426.4a 25.7a

PS 11040. 2a 22.0a 5.45b 36.7a 648.3a 424.6a 26.0a

PL 9768. 8h 20.2¢ 5.41c¢ 35.5b 598.2b 412.5b 23.7b

CK 9616.4b 20.0c¢ 5.36¢ 34.8b 581.2b 412.3b 23.3b

3.2 BARAER

FHIH B 5120 DA A, T A S 5 30 e A 45 i 1) —E 0K 43 B NI, (8 0K 45 BB ke g - T RN
o EER T TR W] T IR SRR RS R B, AR SR AR L, 28 T 3 S 4 R AR
fifg E Al KT R S I I KR g | T ARUR A A TR RS RS 2 WESE A SRR W], PP A PB A B
PR AN B o A B A S R R ARCR 3 (et TR AT P AR K (8 KBTI b mp ook T B R L S A i 2
EAALE, PS AR PRAE AT L BRI, FORAE R 28 | (HH L K IR BU L, )l b A= 1 i 2 2R
EERBUE LR PR, R B bR R M R AR R B T CK
3.3 FKKFI B

RGO TR 2 b R S8 R A2 o T K™ S IR 3 R 0% 7 S 2 A e A s R A 0 3500 7 4
R, HE BT 8255, AT RRY] 7eV B 2B S A AGUT W S (PP) AW (PB)
FIRSAT (PS) AL B, l g — 25 TR I8 P - 8K 70 i) TR R &, I 38 A IR B, 5 9 AN i A
B, P 10 K £ R FE R RIS, I B 5 P 4 7 i K R . £ R e R I, 5 58 b T
VERHLL , V-7 = W e i HERE 0 e P 5 A Y 35 i e S R AR R | P R ™ | T A 7 i Ak 2 I 35 e
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T ERBENTORLE 368 R E KIS, AT L, PS AR A% LK SR LA r | TR 28 b 7 o5 B £
SR ASOR — R BE_L ] R A MERR RN X R A K2 M), A H ™ i MR 73 R FHACR [ CK AR PR 25 e vy
RNy — PR R SR, B 7 (8 AR  JE PR35 e B ML S M s A 5, /AR BFSY
R BB SV WA e T R R R AR E T BCR B . MITEARESE T, PL A 3K
WL CK AEBIIC 3 225 7R A T TR R K UK MHRCR J0 2 4 i, X ] BEH T AN )
1 2 2 P RRE ™ 2
4 #Hit

5 R AN T AL PR L | 2B 3 I Tt i U5 A 0 A o RS T ) 9 28 4 S Ak L RE i — A0 BB AR ) A
PR SRR DL , fe it TORAE A, 8 28 M ARy T AR A B, DT 8 e T2 2K 18 7 MK 70 M IR
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