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Effect of Continuous Regulated Deficit Irrigation in Growth Period on
Photosynthetic Characteristics and Root and Crown Growth of Peanut

XIA Guimin' WANG Qianging' ZHANG Junxiao' WU Qi' CHI Daocai' ZHANG Gengyuan®

(1. College of Water Conservancy, Shenyang Agricultural University, Shenyang 110866, China
2. Shenyang Water Affairs Service and Administrative Law Enforcement Center, Shenyang 110016, China)

Abstract; Aiming to investigate the effects of rehydration on photosynthetic characteristics of peanut
leaves and dry matter accumulation under the condition of different water stress duration in multiple
growth period, and reveal its compensation effect, the experiment of drip irrigation under the plastic film
was carried out in Aerxiang Irrigation Experimental Station in Northwest Liaoning Province for two
consecutive years from 2018 to 2019 and the split-plot design on two factors was adopted. In the
experiment, three levels of water deficit treatments were set in the peanut flower-pegging stage ( H/main
zone) and pod setting stage (J/sub zone) respectively, namely, severe ( H1/J1), moderate (H2/J2)
and no deficit (H3/J3) treatments, corresponding to 55% , 65% and 70% field capacity (FC) of the
lower limit of water content of planned wetting layer in soil, respectively, comparative analysis of peanut
leaf photosynthetic characteristics, root-shoot dry matter accumulation, yield composition and other
indicators. The experimental results showed that severe water stress treatment ( H1/J1) during a single
growth period after rehydration the photosynthetic characteristics of leaves could not be returned to normal
levels, which inhibited the accumulation of dry matter in peanut roots and shoots. Moderate water stress
treatment (H2/J2) during a single growth period after rehydration the photosynthetic super-compensation
effect made the root and shoot dry matter accumulation of peanuts at the end of the growth stage higher
than that of the no deficit treatment. However, continuous moderate water stress treatment ( H2J2) after
rehydration leaves can photosynthesize more effectively, accumulated root-shoot dry matter, and formed a

favorable root-shoot ratio. In all the experiment in 2018—2019, compared with H3]J3 treatment, H2J2
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treatment increased yield by 12.44% (p <0.05), 11.98% (p <0.05), saved water by 9.32% (p >
0.05), 14.23% (p <0.05), and water use efficiency was increased by 22.32% (p <0.05) and
27.78% (p <0.05), respectively. In the northwest of Liaoning Province, applying moderate water stress

at the flower-pegging stage and pod setting stage was the suitable treatment for water saving and yield

increasing.

Key words: peanut; regulated deficit irrigation; photosynthetic characteristics; compensation effect;

consequent nature; water use efficiency
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Tab.1 Experimental design

Ak 3 R AW (H) 8532 () LRI
H1J1 70% FC 55% FC 55% FC 70% FC
H1J)2 70% FC 55% FC 65% FC 70% FC
H1J3 70% FC 55% FC 70% FC 70% FC
H2J1 70% FC 65% FC 55% FC 70% FC
H2J2 70% FC 65% FC 65% FC 70% FC
H2J3 70% ¥FC 65% FC 70% FC 70% FC
H3J1 70% FC 70% FC 55% FC 70% FC
H3J2 70% FC 70% FC 65% FC 70% FC
H3J3 70% FC 70% FC 70% FC 70% FC

T A HOR L FC RR & /MK KT IR,
x2 BREBHEKE

Tab.2 Irrigation amount in different growth stages

mm
ARGy AbE W AEFHIB(H) S53EH()) ORI KB
H1J1 11.8 20. 1 20.3 24.9 77.1
H1J2  12.1 21. 4 44.4 23.7 101.6
H1J3 11.6 21.5 58.5 23.2 114.8
H2J1 11.6 29.9 40.6 23.8 105.9
2018  H2J2  12.2 29.6 42.0 23.9 107.7
H2J3  12.5 30.0 46.9 23.9 113.3
H3J1 11.8 35.3 41.5 24.5 113.1
H3J2 12.4 35.1 43.8 23.7 115.0
H3J)3 12.1 35.0 58.9 24.4 130. 4
H1J1 12.0 19.5 20.2 23.9 75.6
H1J2 12.4 20. 6 43.9 23.2 100. 1
H1J3 11.6 21.1 57.9 23.1 113.7
H2J1 11.9 28.9 40.5 23.3 104.6
2019 H2J)2  11.7 29.0 41.1 23.0 104.8
H2J)3  12.1 29.1 46.2 23.9 111.3
H3J1 12.2 34.7 40.7 23.7 111.3
H3J)2 11.8 35.0 43.3 23.2 113.3
H3J3 12.2 34.6 58.3 23.5 128.6
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Fig.1 Precipitation after sowing in 2018 and 2019
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Fig.2 Effects of different treatments on photosynthetic characteristics of peanut leaves
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Tab.3 Analysis of variance and main effects of different treatments on dry matter accumulation of peanut
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459 2
1.20)* 0.11)® 0.003)* 5.36)" 1.05)° 0.004)* 5.72)° 0.91)" 0.004)°
(19.71 % (1.22 (0.062 =  (178.92=  (11.89+  (0.066 = (137.32  (8.63 = (0.063
13
0.92)" 0.09)* 0.002)" 2.13)° 0.71)" 0.003)* 2.51)" 0.58)" 0.003)°
H 14.68 " 41.46* 49.45* 41,22 81.48 ™ 85. 66 ** 54.74 " 99. 00 ** 87.79 ™
J 0.14 0.10 0.25 28.11* 75.63 52.62 " 30.03 ** 98.09 ** 73.83
Hx]J 0.08 0.16 0.13 12.45™ 25.19 " 24.96 " 15.55* 30. 54 25.46 "
(18.66 = (1.10 = (0.059 =  (173.29 =  (10.62+  (0.061 = (130.79  (6.73 % (0.052
H1
0.87)" 0.05)" 0.001)" 5.21)" 0.37)" 0.001)" 3.99)" 0.40)" 0.003)"
(20.27 (1.29 = (0.064 =  (180.32= (12.08+  (0.067 = (139.79 =  (8.69 = (0.062 +
s H2 , ) ) . . .
0.85)" 0.05)* 0.001)" 4.67)" 1.17)® 0.005)° 3.78)" 1.39)® 0.009)*
(20.38 + (1.28 = (0.063 +  (180.12+  (11.92%  (0.066+ (139.50 =  (8.51 = (0.061 +
H3
1.01)" 0.06)" 0.001)*" 2.28)" 0.42)" 0.002)" 2.66)" 0.42)" 0.003)*
(19.74 (1.22 = (0.062+ (174.47+ (10.75%  (0.062+ (134.48=x  (7.37 = (0.055 +
J1
2019 1.34)" 0.12)* 0.003)" 5.97)" 0.64)" 0.002)" 6.20)" 0.87)" 0.005)"
(19.95 + (1.23 = (0.062+  (179.55+ (11.98 =  (0.067+ (138.16  (8.70 = (0.063 +
459 2
0.35)" 0.11)* 0.002)*" 5.50)" 1.05)" 0.004)" 6.40)" 1.51)° 0.008)*
(19.63 = (1.22 (0.062 £ (179.71 £ (11.89 + (0.066 + (137.44 + (7.86 (0.057 £
13
0.96)" 0.09)* 0.002)" 2.08)" 0.74)" 0.004)" 2.85)" 0.93)" 0.006)"
H 12.88* 34.37* 28.38** 22.37* 90. 59 ** 43.12* 88.41* 43.75* 19.51*
J 0.24 0.11 2.23 15.52* 99. 69 ** 51.05 " 9.29** 29.52* 24.31*
Hx]J 0.23 0.21 2.03 8.84 " 23.37 " 15.30 " 10. 02 ** 13.23* 11.27*

T x RIRTE 0. 05 KF B3, w0 FRIRTE 0. 01 /K EM R 3 BTF R A F/NG R R W 51 18 b i 35 22 53K 81 5% (p <0.05) , Rl

5 A R R SR A G A6 A 7 e R R AR LA
B ZE S0, 2018 AF LA 77 i R B /R R H3
H2 H1 F1J2 )3 J1,5 H3 Zh3AH L, HT F1 H2 gh 3
P Ay 9k /b 13.68% (p < 0.05) F1 0.62% (p >
0.05),%5 J3 AbBEAH HE, J2 40 3 7= & 5 0 16. 03%
(p>0.05) ,H2 4b# Y PARE JE R B EH R R A
AR 2 R T HL A, bR SR A S A
WY H3 LR E XS, AR R R E S T H3 A8,
J2 AR AR SR A R R A
T U1 AbEE (AR )3 AhH G W E S X H2 |
H3 J2 J3 /=i @ i R . 2019 4F 46 AR 77 i i K
F/NFHF N H3 H2 HI1 A1 J3.J2 J1,H1 FiI H2 kb3
B OH3 4b 7 r > 18.49% (p < 0.05) Al
1.61% (p >0.05),J1 F1 J2 Zb3RAE J3 4bBH =43 5

W/ 11.70% (p <0.05) 1 0.59% (p >0.05) , [&] i
7 R T ) 25 S S 2018 AEAHALL . i AE
{737, PRAE T, 4B BT 99 0% Ak 3 T B S
GEMIXT A W, s AR AN W ZR BT
R AELETEAE AT 0 H2 KOF (25 I J2 K1 1 75
TR Ak 234 BE A A ORUE A6 AR 1 77 1

AN TR AR BRAE Az 7 5 A8 ol 1Y) A2 LN 4 B AN 3R 6
fir. 6 AIH,2018 2019 4E  H1J1 H1J2 &b
7 R LT H3J3 43, H1J3 b 37 &5 5 T
H3J3 4h 3, JC & 3 22 5 o H2J1 Ab 3™ & % H3)3 Ab
P AE 43 3 0k 2 2.99% (p >0.05) F13.38% (p >
0.05) ,H2J2 F1 H2J3 4b B 5= B 45 H3J3 4b BH 9 4F 4
BIHE N 12.44% (p <0.05) . 11.98% (p <0.05) Fl
6.72% (p>0.05) .9.92% (p <0.05) . £ 4L B
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Tab.4 Analysis of interaction effect on dry matter accumulation among different treatments
53 (T) RS ]
AELy AbEE MBI THIRME RMRETYEHER B TYRRERE RETHEMAER
- » - B R 52 H . ., - . R 52 H
/(g k) /(g k) /(g k) /(g k)
H1J1 (167.15 £2.72)°¢ (10.32 £0.15)° (0.062 +0.001) ¢ (126.72 +0.89)" (7.26 £0.06) (0.057 +£0.001)°
HIJ2  (172.87 +1.27)¢ (10.67 £0.02) (0.062 +0.001)¢ (130.61 +2.17)°* (7.56 £0.09) (0.058 +0.001)°
H1J3  (177.22 £1.16)" (11.02 £0.03)¢ (0.062 +0.001) ¢ (134.83 +1.78) %" (7.94 £0.07)¢ (0.059 +0.001)*
H2J1  (174.44 +1.48) (10.71 £0.16)* (0.061 £0.001)* (133.67 £1.76) ™ (7.60 £0.16) (0.057 £0.001)*
2018  H2J2  (184.31%1.59)° (13.00 £0. 14)* (0.071 £0.001)* (142.73 £1.13)* (9.57 £0.08)* (0.067 £0.001)*
H2J3  (181.27 £1.59)% (12.60 +0.16) ™ (0.070 +0.001)* (139.87 +1.44)® (9.23 +0.11)* (0.066 +0.001)*
H3J1  (180.08 +2.20)* (11.75 £0.35) ¢ (0.065 +0.001)° (139.03 +1.73) (8.45 +0.25)¢ (0.061 +0.001 )
H3J2  (181.13 £2.47)® (12.23 +£0.41)" (0.068 +0.001)" (139.98 +1.95)® (8.93 +0.35)" (0.064 +0.002)"
H3J3  (178.27 +1.02)" (12.04 +0.27)" (0.068 +0.001)" (137.27 +1.02) " (8.73 +0.23) (0.064 +0.001 )"
HIJI  (167.97 £3.37)¢ (10.18 £0.17) " (0.061 +0.001)° (126.90 +0.84)" (6.60 £0.43)" (0. 052 +0.004)*
HI1J2 (17275 +1.17)% (10.70 £0.09)¢ (0.062 £0.001)° (130.07 £2.14) (6.84 £0.31)¢ (0.053 £0.003) ™
H1J3  (179.15 £1.22) ™ (10.99 £0.02)* (0.061 £0.001)° (135.41 £1.73)" (6.75 £0.57)¢ (0.050 £0.004)°
H2J1  (175.02 +3.12)" (10.55 +0.24) " (0.060 +0.002)° (136.18 +1.51)" (7.19 £0.73) (0. 053 +0.006)
2019  H2J2  (184.38 £2.10)° (13.04 £0.20)* (0.071 £0.001)* (143.64 £1.73)* (10.28 £0.11)* (0.072 £0.001)*
H2J3  (181.56 +1.98)* (12.64 +0.17)* (0.070 £0.002) " (139.55 +3.14)* (8.6+0.30)" (0.062 +0.001)"
H3J1  (180.42 +2.10)* (11.51 +0.34) (0.064 +0.002)" (140.37 +2.89)* (8.31 £0.26)" (0.059 +0.001 ) "<
H3J2  (181.53 +2.28)* (12.21 £0.38)" (0.067 +£0.001) ™ (140.78 +1.60)*" (8.96 +0.20)" (0.064 +0.002)"
H3J3  (178.42 +1.93)% (12.04 +0.20)" (0.068 +0.001)* (137.34 +2.61)" (8.24 +0.36)"™ (0.060 +0.003 )"
x5 ARAVEBEREFEVURNFERERE ST
Tab.5 Analysis of variance and main effects of different treatments on yield components of peanut
R WE KFE S MR/ (kgehm?) PR IR A A AR g A FiR/ g R/ %
Hl  (2453.38 £366.03)" (38.20 1.18)" (130.32 £3.97)°¢ (51.10 £2.20)" (64.24 £2.5)°
A H2  (2824.51 +£188.37)° (40.31 +1.45)" (137.52 £4.92)* (53.64 +2.06)* (67.56+1.9)"
H3  (2842.27 +152.41)* (41.16 £0.79)* (141.13 £2.50)" (54.87 +1.15)* (64.20 +7.10)*
J1 (2484.51 £371.89)°" (38.71 £1.80)" (132.73 £6.93)" (51.38 £2.78)" (62.72 £6.03)"
2018 453 )2 (2846.70 £250.63)° (40.60 +1.60)* (138.48 £5.47)" (54.39 +1.68)" (67.59 +2.57)"
J3 (2788.95+121.92)° (40.36 +1.09)" (137.76 £3.78) " (53.83+1.40)" (65.48 £1.34)™
H 85.73 72.20 % 78.32* 55.51* 1.71
J 77.20 " 25.09 ** 23.96 ** 27.63 4.31"
Hx]J 42.62* 3.67" 6.45"" 4.52" 0.79
HI (2 140.60 £358.02)" (34.71 +1.46)" (130.89 £3.93)° (51.54+2.61)" (64.42 +2.73)"
A H2  (2574.50 £177.63)° (37.04 +1.26) " (138.41 £4.84)" (54.20 +1.84)" (68.06 +1.37)"

(141.91 £2.67)"
(133.72 £6.94)"
(139.35 £5.57)*
(138.15 £4.30)*

H3  (2616.61 +154.68)" (37.89+0.59)°
J1 (2250.05 £401.73)°" (35.47 £2.22)"
2019  4E3EM) 2 (2533.33 +313.03)° (37.06 +1.48)"
J3 (2548.33£130.28)" (37.11 £1.03)*

(55.13 +1.28)"
(51.75 £3.04)"
(54.89 +1.33)*
(54.24 +1.56)°

(66.19 +6.51)*
(63.42 +6.11)"
(67.94 +2.58)°
(67.30 £1.31)*

H 88.02 " 37.11™ 62.30 ™ 18.23 ™ 1.62
J 92.98 " 26.53 ™ 23.122" 24.29 ™ 4.05"
Hx]J 82.12™ 6.19™ 7.82" 6.39 ™ 0.74

1 748. 16 kg/hm* 2018 4E tr H1J3 H2J2 H2J3 H3J1,
H3)2 4b 3 1 ™ & 8, 77 &/ 8 2 826.67 ~
3013.36 kg/hm*, 2 6] J¢ & ¥ 2% %, 2019 4
H2J2 H2J3 H3J1 H3J2 Ab#py = #E &, =8 N
2659.04 ~2715.28 kg/hm’ , Z [f] T¢ b 3 2% 7 ,2018
AEFN 2019 A d5c sy 7 & 1 0y H2J2 Ab 3,

TALBRKSE- N H3 B J1 02 JKOF 22 ) R 25 R
&R BT I3 A HK P, 2019 AR AEE B
P 2018 4EYK /> 8.96% ,2019 A BN A
R T B L 2018 4E 5 136. 8 mm, T 48 4F & = R AE
Y, 3X 0T fig S 5 80 2019 AR 8 A ™ 1 IR R AR
o HLIL A B R ARG, 43 & 2 013,35
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Tab.6 Analysis of interaction effects of yield components among different treatments

Ay fib 3 7R/ (kgohm ™) bk SR A A FAR TR/ g A/ g
H1J1 (2013.35 +46.32) ¢ (36.8 £0.53)" (125.64 £1.96)° (48.45 +0.72)
H1J2 (2520.12 +67.33)° (38.67 +0.50) (131.90 £1.63)" (52.53 £0.99)"
H1J3 (2826.67 £152.01) (39.133 £0.70)" (133.43 £2.32)" (52.32 £0.60)"
H2J1 (2 600.04 £71.20)° (38.67 +1.10) (131.86 £3.61)" (51.28 £1.57)°

2018 H2J2 (3013.36 +45.96)" (41.13 20.83)" (140.19 £2.80)* (54.77 £1.07)™
H2J3 (2860.12 +61.46)* (41.13 £0.64)" (140.51 £1.93)* (54.86 £0.90)™
H3J1 (2 840. 15 £57.06) (40.67 £0.50) " (140.70 £1.85)* (54.41 £1.14)®
H3J2 (3006.61 +67.94)" (42.00 £0.53)" (143.35 £2.04)" (55.87 +0.71)"
H3J3 (2680.05 +71.10) ™ (40.80 +0.60)* (139.35 £2.21)* (54.32 £1.12)™
H1]J1 (1748.16 £32.61)" (32.93 £0.61) (126.53 +1.90)°¢ (48.26 £0.79)¢
H1J2 (2118.73 £31.62)° (35.27 +0.61)° (132.68 +1.7)" (53.48 £0.69)
H1J3 (2554.92 +146.35)" (35.93 £0.58)" (133.48 £3.45)" (52.89 £1.31)"
H2J1 (2342.95 +41.27) ¢ (35.80+1.40)° (132.82 £3.22)" (52.10 £1.05)°

2019 H2J2 (2715.28 £26.60)* (37.53 £0.70)® (140.93 £2.22)*° (54.94 £0.77)
H2J3 (2665.26 +35.90) (37.80 £0.60) " (141.49 £2.80)"° (55.56 £1.30)™
H3J1 (2659.04 +33.02)* (37.67 0. 64)" (141.83 £1.15)* (54.87 =1.51)
H3J2 (2765.99 +39.26)° (38.40 +£0.20) " (144.45 £2.58)" (56.26 +0.41)"
H3J3 (2424.80 +41.49) (37.60 +0.60) " (139.48 £1.43)" (54.26 +0.98)

2.4 EHFASEBRMNEERKERKSFARE

TEFT A AL b HIJL Ab B3 48 K & J /)y, H3D3 4k

B % i

AN T A BFE 7K S B2 K 43 R 80% 1 38 HAR
SINTIN G T Fron . AR T R, WAE O JEE
B85S0 5 W Ak B % L 5 B AR A AE AR Y FE K
it SOK IR B A B &R, WAL
FAFAAZEBER 2019 SRR 2 AF1E 2 41 %5 SL 1%
I 10, LR o B W A 22, S BOR AR AE BB R I
BT 4 /0, 2019 A A6 2L SR FE K 2 /N F 2018 48,

B FE K i Rk, Horp H2J2 4b B BB 0% 7E B AR FE K
A [RS8 AR 1Y 7, 2018 4FRT 2019 4, H2)2
Ab R H3J3 4b B AR 4 ) K 9.32% (p >
0.05) M1 14.23% (p <0.05) , 86 7= 12.44% (p <
0.05)F111.98% (p <0.05) , W4, H2J2 kb3
fR 7K 43 ) R A% 238 1 45 I At ik 38 e, 43 00 R 1. 37
1.61 kg/m’ | # H3J3 4% W $% & 22.32% ,27.78%
(p<0.05),

x7T AELBEHERKERKSFRAUENZ BN

Tab.7 Analysis of interact effects of water consumption and water use efficiency among different treatments

2018 4F 2019 4

Ll‘fﬂi = 3 -2 ol -3 = 3 -2 ol -3

FEKHL/(m® ~hm ™%) Ko FI R/ (kg-m =) FEK AL/ (m® -hm ™%) Ko FI R/ (kg-m ™)
H1J1 (1818.64 +8.14)" (1.11 £0.02) ¢ (1374.68 +7.36)¢ (1.27 £0.02)°
HI1J2 (2280.93 £105.88)"° (1.11 £0.06)° (1556.01 £42.03)" (1.36 £0.04)°
H1J3 (2394.49 £143.40)° (1.18 £0.03) b (1715.78 £63.73) (1.49 £0.03) "
H2J1 (2215.99 £62.44)*° (1.17 £0.01) (1623.45 £40.84)° (1.44 £0.03)!
H2J2 (2194.24 £5.20)° (1.37 £0.02) " (1685.78 +33.03) (1.61 £0.03)"
H2J3 (2262.14 £74.60)° (1.26 £0.01) (1875.38 £36.75) ™ (1.42 £0.02)<
H3J1 (2260.57 £108.42)* (1.26 £0.07) " (1810.27 £30.28) ¢ (1.47 £0.02) "
H3J2 (2327.26 £28.04)° (1.29 £0.03)® (1785.27 £41.85) " (1.55+0.03)®
H3J3 (2398.77 £68.29)° (1.12+0.01)¢ (1925.61 £56.92)° (1.26 £0.03)°
H 18.46 ™ 73.23** 69.99 ** 91.27**
J 19.10 ™ 12.08* 84.23 " 46.29
Hx]J 9.38 16.56 " 7.77* 54.95"*

e 3 [23
3 R AR R E 20 R o Al e i I
I Te

3.1 EZFATERNEENFXSHENZME
A RN A T K 23 B 30 6 A8 HE i ROE A R

A IR G A R (P,) TEK 7 Wi A B R 2
Wit 5 30 38 ) B D T AR, S2OKR o R R R R
WALFRE R P, 2y BN BRI R 4
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A AR AT ST B K 23 T30 A0 B S B P, R AR, 7 K
Ja, P T KA B 5 K, 58 3 K 4% 6 B K
L HE 8 K ik B B IR K S B g
B A AR AT Wb B 45 S R B T SR b B A UK
o3 Wp 38 Ab BEAE 2K 5 I R R PR RE R G A T RE
B e S5 TE AR AE B T R T R R R A8
KT 2 AT WS 0 K 43 a0 A BEXT A AR 0 e A
FEPE ) R M A HROE . AR IE 45 SR AR B AR A (45
SEW K 53 30 A PR s BEARAE AL i o g PR T, [
RG34 ol R ) 8 R 1S K, BOKE L i A
P T K SRR T I 2 52 I i INF P A 384 00 T 384,
WG KRG 7 d B EFE  AELE MR KRG 5 dik
BIFASE , B KA R T AELE A A BT R IR,
5 B 2 AR 2 BB E 45 R — B0 KA W aa b B
Bt i P, EEAMWANRE . ORALEE, TR
LK BHRE T CO,#EA M F B 54, @3S
LR E EIREEIR T 15 A B4 CO, it F it & 2%
B OE A S A2 B T AR g R %
B, AE T 309 5 B K 40 W 38 Ak B K S N BE R & 2 TG
75 b B K S AT AR AR AL s Y, S s
(4 7K 43 JBip 38 Ah B 25 B 2 4 5 S R & 38 &R K
JaW R PO T BRI 5 46 5T 938 B 7K 43 1 38 Ab 3 A
Al TP s A MPT SRR, H2 b BB K5 P,
T ¢ H3 b 3P AR 43 51 £ 55 6. 00% (p >0.05) .
1.77% (p >0.05) f14.96% (p >0.05) 4.22% (p >
0.05) ,H2J2 &b B 7 K 43 360 By B it F P, 4 H3J3
AL PR A4y 42 2.88% (p >0.05) .1.95% (p >
0.05) ,7E & K5I P, %5 H3J3 4b BR G 4F 43 5 4% 25
5.33% (p >0.05) .5.55% (p >0.05), i)t B 46 &
IE BE KAy W38 K G R P, )R A RN — L E
22 30 25 3 WK 43 10 38 B B, AR T 25 3 I 2K s
h PR ARME
3.2 ESRASERMNELERETFYRRENSZM
Ve W MR T A K A2 A% TR 2% s o, B 8578 Ak B i
AL R B 0K, A 1 R 1 T B OB A B
D E R, T A SO R R K
FILE B A K I 56 2, I 45 06 4 7% W 76 MR e 1 11 23
FiE 2 R L S M 7 9 5 T A B R O
Y B L. SUCKER 25 BE W1, 6 &7 4
SAEK A8 T G S 43 Tl 45 W 2R, MR LE K, A
M e 25N o AHRFE ™ E K A A T AR &R
A K sz B 0 Ak A Y B R
KA T E AR R A KT B K, B
MR JZ B 0 5B B R bR, AR R B R
— N R B R AR R AR 5 A R TR PR (H
St T R R R 2 SR Ml b A A K, T 5 ) e
2o, I E YR & N A7 78 B b H A7 78 i

B ERITART L BT LLE 22K 4 0 R B E S B
R 5 R B o 6 A 7 ALK A R RCR B
o AWFIERM AEET I 25 36 30 5 R K 4y b 36 4k 3
G T AEA AR AR MR LN B KOS R R
52BN IE AR RIRAS A B K 4 38 Ak 3R K S RE
PR A2 B A ARG Lt 5 T T A BTG i 3 R
WA TR SR W, H2J2 (H2J3 (H3J1 J3J2 AZb i
M LA R R A H3J3 AbFER E LL02% ~
3.39% ,H2J2 H2J3 J3)2 b PRI R T i AL R
B H3J3 A PR 1.41% ~8.31% , Horf H2J2 AbFH
MRS b e K, X R i A — AR IF B A B 5.

3.3 EFRATEBRNEEFEMREKIF AN

R )%

ASTR) A= B WK A3 JBh a0 X A6 A 7 A R B K 43 )
FRk R BA A E w2 a o R,
AEEH K 5 30 FE S5 e T AR AR Y SR bR S L E, 4
JEW] AR B K o e EE S T A E AR
i T, DT A X 7 a5 A R R R Y Y
W0 R R ST R WY, 4B AT 4 A i R
LN R IR A B A N R e A Sl = I 0 8
i, HAE/K & BE & 7K 4 o 3e A B2 A 3G et/ )s | fHK
53 R TR 23 Bl B FE /K 2 (B0 T AR . A B 5T
S5 R RWI % 23 T IR 5 R Ak B BR % 4R R AR A
PR E A R BT A S RN B, DT 4R i AR AR
i, LB — A o R TR Ak 3 v R bR e R Bk
AT B, B8 e KRR FE RS ™, i HL % 225
P E R A R U D 4 2R B AR K &=, AT R B
e R 7K 53 R IR

4 it

(1) 465 WA 5 B K 4 W aa b B 5 K 5, it e AN
REK 2 1E 5 196G VR T, T B K 43 Ak 3 9 30 2 K
Joi 7 A I I S5 i I e R A 0 AT O A AR
F, I HAE 252 21 25 3309 10 7K 4 v 36 I B, 7 ) T 45 3
K o3 W 360 52 K T e A 1k B I A3

(2) A6 101 5 B /K o ol 38 A B 3 R RO A R
el E M T AR R T R LR, BXR R
AR T A R R, AR D b R AT, 5 7 3 R K 4 il 2 Ak B
REMETE WA K AR 5l Lt , A8 R 1 45 JE I P 2 5 i 40
JE 7K 53 9 5 b B ) MR el b K, BB E 45 B A A R
AW, A T 58 R I .

(3) 235 i 1 5 Tk Adh B ) 7 R R A T B
A H WAL B, BR A8 7E R AR AR K 1 [R] B 4R & AR AR
oL, WE RS WUE, [N, 7% S0 35 B 0 = 7 I Ab 28
A A% B B 3t A2 R X PG I XA A ek 2 L K 43 R Ak
RAK N Y ) 15
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