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450002; 3. {5 T AR E=BE 5 464000)

T E: ARRAA|ZREELARE RO, R R A B AEBI 001 FnZ R %2 8 5 i A4}, 1k
A6 (SP) A Xt EE, B T AL A | ZMRATH 4 2 (P||S 4:2) 1.6 = 3 (P|S 6:3) 2 F A {EH X 246 £t i SPAD {H. RFF
T pH. ZBREFUSMAUEERERGREG DT T, oM T 2 MEAEEANEES MRS, ER%
#: 5 SP Ak, P||S 4:2. P||S 6:3 L4 i SPAD {844 $% & 13.60%~30.10% F1 22.15%~33.31% (P<0.05), AR FF £
B pH AT T4 &R X R KM B F K (P<0.05). 5 SPALL, PS4:2 Fu P|IS 6:3 LA £, PHHY
TE RS B AR E 31.80%~T72.78% F1 24.41%~72.49% (P<0.05), 4% & & 2 Al 4% & 16.80%~22.86% f11 15.91%~
27.88% (P<0.05); S ARA A R B T4, 3 RJ A Ao POk B 071 48 5 7.91%~22.42% #1 5.77%~15.58%, A
HAEKKY, Z 75 BFAKF (P<0.05). WKk, 5 SPALL, P|S42 PSS 6:3 Wit A RI- A4S BN EERE
21.97% #1 17.42% (P<0.05). %4 || Z K o B 1E = B R %% I A P|S 6-3>P|\S 42, HETMR A ZRERERE
HAELEBEWERREE, RALSR TR, RERCHREEARRE, X5 016 B EBML AR
pH By %, REMARCKE FRREHEAL PS 42, T EZEREREHER N P|IS 6:3.
SRR A LR g B RET pH
FESZES: S513 FERUFL 5D (R TR AR % bR IR A3 (OSID):

Effect of peanut||sesame intercropping on 1r0n nutrient absorption and
utilization of peanut’

SUN Zengguang', WANG Jiangtao', NIE Liangpeng’, WU Yanyan', LIU Juan’", JIAO Nianyuan'™~
(1. College of Agriculture, Henan University of Science and Technology / Henan Dry Land Agricultural Engineering Technology Research
Center, Luoyang 471023, China; 2. Industrial Crops Research Institute, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China;
3. Xinyang Academy of Agricultural Sciences, Xinyang 464000, China)

Abstract: Peanut and sesame are important oil crops in China, and they play an important role in national production. In alkaline
soils, iron deficiency and chlorosis often occur in single-cropped peanut; however, iron deficiency rarely occurs in single-cropped ses-
ame. Iron deficiency symptoms in peanut are significantly improved when intercropped with sesame and have significant yield ad-
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vantages and economic benefits. To explore the mechanism of improvement in iron nutrition of peanut in peanut/sesame intercrop-
ping system (peanut||sesame), a field experiment was conducted to investigate the effects of two intercropping modes of peanut and
sesame with rows ratios of 4 : 2 (P||S 4:2) and 6 : 3 (P||S 6:3) on the leaves SPAD value, pH of rhizosphere soil, active iron contents
and total iron contents of different parts, and iron accumulation and distribution per plant of peanut. In this experiment, peanut cul-
tivar ‘Keda Heihua 001’ and sesame cultivar ‘Yuzhi No. 8" were used as the materials, and peanut single cropping (SP) was used as
the control. Furthermore, the yield advantages of two planting patterns of peanut||sesame were analyzed. The following results were
obtained when intercropping was compared with SP: the leaf SPAD values of peanut in P||S 4:2 and P||S 6:3 treatments increased by
13.60%—-30.10% and 22.15%—33.31% (P<0.05), respectively. The pH of the rhizosphere soil decreased significantly at the flowering
and needling, pod setting, and pod expansion stages. Compared with those of SP, the contents of active iron in peanut stems and
leaves were enhanced by 31.80%—72.78% and 24.41%—72.49% (P<0.05), respectively; and the total iron contents were enhanced by
16.80%—22.86% and 15.91%—27.88% (P<0.05), respectively, in P||S 4:2 and P||S 6:3 treatments. In addition, the iron accumulation
per plant was increased by 7.91%—22.42% and 5.77%—15.58% in P||S 4:2 and P||S 6:3 treatments, respectively, at flowering and need-
ling, pod expansion, and harvest stage; and, especially at harvest stage, the difference reached significant level (P<0.05). Compared
with those of SP at the harvest stage, the total iron contents of peanut seeds in P||S 4:2 and P||S 6:3 treatments increased by 21.97%
and 17.42%, respectively (P<0.05), and the yield advantage of peanut||sesame was P||S 6:3 > P||S 4:2. In conclusion, peanut||sesame
can significantly increase the active iron contents in different parts of peanut, promote iron absorption and utilization, and improve the
iron content and accumulation in seeds, and this is closely related to the fact that intercropping can significantly reduce the rhizo-
sphere pH of peanut. The best intercropping pattern for iron nutrition improvement in peanut seeds was P||S 4:2; however, P||S 6:3

produced the highest yield.

Keywords: Peanut/sesame intercropping; Peanut; Iron nutrition; Rhizosphere pH
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6 : 3XF A B SPAD, &k LR
503 BORE s B AR A 77 i 52 M, 48 7 A6 AR || 2 0 e
FRRLHLEE
1 MBERE
1.1 RIG R

AR 55 T 2017—2018 4F- 7 1 /g B K # 4k
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PRI L TR R R KA, B B
HEEM £, 020 cm BHE LA E 1.31 gem, HHL
J5i 14.90 g'kg ', pH 8.20, &% 1.32 g-kg ', WAL HE 15.7
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1.2 It
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AR, A3 B BRAE AR A (SP). FRAE 2R (SS).
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(] /6 £ 2 Al IR S5 R 2R S IR, A HRE AR T
AR AR . &€ Sy M A6 2E B f it SPAD KRB,
TEITAE NEH, AELEH SPAD {0 P||S 4:2>P||S 6:3>
SP; 253 ] 5 JE AL KW R I P||S 6:3>P||S 4:2>SP
(K 1), 5 SPAH L, P|IS 4:2 #1 P||S 6:3 H 4€ 7
SPAD {H /3 32 5 13.60%~30.10%7F1 22.15%~33.31%,
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Fig. 1 Effect of peanut||sesame on the SPAD value of peanut
leaves in 2018

SP: BALYEAEA:; PIIS 4:2: A6 |2 RATLL A 4 1 25 P|S 6:3: 464 |2 K
FTHER 6 ¢ 3. FS: JFAL T £HI; PS: 45364)1; PES: SR AW . RFE/N
B PR FR R — A B WK [ 4b 3 (7] 2% 5 8 3 (P<0.05). SP: sole-crop-
ping peanut; P||S 4:2: four rows peanut intercropped with two rows sesame;
P||S 6:3: six rows peanut intercropped with three rows sesame. FS: flower-
ing and needling stage; PS: pod setting stage; PES: pod expansion stage.
Different lowercase letters above the bars indicate significant differences

among treatments at the same growth stage (P<0.05).
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JEHAE PIIS 6:3 BT, B4 M1 SPAD (IS f K.
22 THE|ZRMEE SRS SN
TG PEBR 1Y B i T A 1 0 AR VA M S e )
RS FRAR DL, AR LD B G5 K 2k S 1 L AN 2 1A T
BRI MR, MR IR MR Y, AR R, 1
FEAE TR B AR IR R B AL R, TR AR 1Y AR
8 i N Y1 S (G £ 61 B L R s
B 15 PRk A R B P|IS 4:2>P||S 6:3>SP, 2 7
ik i 35 KOF (P<0.05) (£ 1), 7E B {LEE W], 5 SP 4
L, P|IS 4:2 #1 P||S 6:3 W Fp ] fEAL A, #EA4E BT
et L R ERRE L BERZE L R SRR AR A
B B Ay R 24.41%~40.39% . 28.96%~50.88% .
43.13%~72.49%. 36.14%~5521%. 33.16%~67.31%
i1 31.80%~72.78%, H ik i 3 /K- (P<0.05). XK
PEAE |2 BRI T DL 25 S s AR A 28 i PR Bk

23 TE|ZMRMEEZSBULKIENF

Wk 2 iR, A& Ab B e, 464 TR rhER e
ERRE . RERZE . RERZEA R A ek A A
BN P|S 4:2>P||S 6:3>SP, JLHAEUAK, P|IS
42 M PS 6:3 WAEA: EAfnt . rpgnt . RERE. B
2L, PZE L RIS A kA A I
YEAEE (SP) #2 5 15.91%~26.66% . 20.93%~27.88% .
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- (P<0.05), X FRH, LA |2 RAUIE AL ZE
A Ak B o, IR S ORI SR R R
2.4 THE|ZRTEE BREKRENEMN

s 2 frow, 5HAERAE A E, AR |2 T
e E R B . 5 IR AE A L, P|IS 4:2 R P|IS
6:3 (1 B RR AR A R B 76 TR AL T BT 1040 4 1= 22.42%

i, BRI A TR 1 15.58%, 145 I 43 B4 5 5.08% Fl 2.21%, 763
FT1 ZW|EENEESHAFER T2 (2018 5F)
Table 1 Effect of peanut||sesame on active Fe contents of different parts of peanut in 2018 mg-kgfl
EEH FiE 7 Nk thER TR R B B ES
Growth stage Cropping pattern Top leaf Middle leaf Lower leaf Top stem Middle stem Lower stem
FEAE TR SP 19.35£0.39c  20.16+0.46c  21.26£0.20c  18.99+0.35¢c  20.66£0.23c  22.37+0.38c
Flowering and needling stage P||S 4:2 29.68+0.60a 27.38+0.63a 35.21+0.33a 30.54+0.56a 32.78+0.37a 36.78+0.62a
P||S 6:3 24.52+0.50b 22.45+0.51b 26.314+0.25b 25.374+0.46b 27.85+0.32b 29.65+0.50b
AR SP 19.67+0.40c 21.66+0.50c 22.37+0.23¢ 20.37+0.37¢ 22.47+0.26¢ 23.69+0.40c
Early etiolation stage P||S 4:2 33.494+0.68a 29.77+0.68a 37.69+0.38a 31.29+0.57a 34.51+0.39a 38.52+0.65a
PIS 6:3 29.58+0.60b 23.74+0.54b 27.54+0.25b 25.21+0.46b 26.61+0.30b 28.66+0.48b
Eglanait) SP 20.65£0.42c  22.17#0.51c  23.37£021c  20.34x037c  21.32+£0.24c  22.89+0.39¢
Severe etiolation stage P|S 4:2 30.85+0.63a 33.45+0.76a 40.31+0.40a 31.57+0.58a 35.67+0.41a 39.5540.67a
P|S 6:3 25.69+0.52b 28.59+0.65b 33.45+0.31b 27.69+0.51b 28.39+0.32b 30.17+0.51b

SP: SAVEAEA:; PIIS 4:2: fEAE|ZIRRAT L4 © 2; PIIS 6:3: AELE||ZRRATIL NG ¢ 30 [RISNIA— A T B o AR IR)/INE TR s A ) b B ) 22 5 2%
(P<0.05). SP: sole-cropping peanut; P||S 4:2: four rows peanut intercropped with two rows sesame; P||S 6:3: six rows peanut intercropped with three rows
sesame. Different lowercase letters after data in the same column of the same growth stage indicate significant differences among treatments (P<0.05).

2 ZR||HEMTEERBNEHREENZIT (2018 F)

Table 2  Effect of peanut||sesame on total Fe contents in different parts of peanut in 2018 mgkg '
. . ERRE s s e N s -
e 1] A 52 Uoper R THERA AR s THRZE R
Growth stage Croppingpattern 11:: P Middle leaf ~ Lower leaf  Upper stem  Middle stem  Lower stem Seed
FEAE T £ SP 130.7+5.3¢  144.5+4.6b  159.6+3.7b  134.243.4c  141.3+4.4c  139.7+5.0c —
Flowering and needling stage P||S 4:2 160.9+6.5a 186.0+6.0a  213.3£5.0a  175.4+4.5a  178.3£5.6a 178.3+6.4a —
P||S 6:3 145.54+5.9b 177.5+£5.7ab  204.7+4.8a 156.2+4.0b 166.6+5.2b 160.6+5.8b —
455 SP 123.8+5.0c 133.5+4.3b  146.2+3.4c  117.9£3.0c  139.4+d4.4c  157.2+5.6b —
Pod setting stage P|S 4:2 146.8+£5.9a 161.2+£5.2a 183.8+4.3a 152.1+3.9a 181.5+5.7a 209.3+7.5a —
P|S 6:3 130.9+5.3bc 153.3+4.9a 172.344.0b 135.6+3.5b 166.3+5.2b 197.8+7.1a —
B I SP 1223+49b  135.7444b  157.743.7c  113.942.9b  136.3+4.3b  149.7+5.4b —
Pod expansion stage P|S 4:2 155.5+6.3a 175.945.6a 197.844.6a  142.5+3.7a 165.1+£5.2a 192.84+6.9a —
P|IS 6:3 145.545.7a 170.6+5.5a 183.8+4.3b  135.9+3.5a 157.5+5.0a 180.5+6.5a —
theiRid] SP 121.944.9c  138.1+4.4b  146.8+3.4b  116.7£3.0c  133.4+42b  143.5+5.1b  66.0+1.6¢
Harvest stage P|S 4:2 154.4+6.2a 176.6+4.8a 187.744.4a  143.1+3.7a 163.9+5.2a 175.8+46.3a  80.5+1.5a
P||S 6:3 141.3+5.7b 167.0+5.4a 179.844.2a  136.3+3.5b 156.3+4.9a 168.7+6.0a  77.5+1.3b

SP: BAVEAEA:; PI|S 4:2: FEAE|ZIRRIT L4 + 2; PIS 6:3: EAE|ZRRATIE N6 « 30 [RIFIIR—A: B B E A Fl/INE FREFR R AN [RI AL 2] 22 5 . 2%
(P<0.05). SP: sole-cropping peanut; P||S 4:2: four rows peanut intercropped with two rows sesame; P||S 6:3: six rows peanut intercropped with three rows
sesame. Different lowercase letters after data in the same column of the same growth stage indicate significant differences among treatments (P<0.05).
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Fig. 2 Effect of peanut||sesame on Fe accumulation of peanut
in2018

SP: HAEAEA:; S 4:2: 4EA | ZRRAT LLA 4 ¢ 2; P|IS 6:3: FEAE | Z R
fTHD 6 2 3. FS: JFAE T 415 PS: 453815 PES: ISR IR HS: i
3K . SP: sole-cropping peanut; P||S 4:2: four rows peanut intercropped
with two rows sesame; P||S 6:3: six rows peanut intercropped with three
rows sesame. FS: flowering and needling stage; PS: pod setting stage; PES:

pod expansion stage; HS: harvest stage.

SR A4 R R 12.66% F 5.77%, FE S HR 1 45 51
P 7.91% 1 15.65%, JF 46 F &M A A sk 0 22 7 3A
B IKFE (P<0.05), X R, 84 |2 RRHefE dE 78 A4

BRIHE,
25 E|ZRMEELKRRESHERNEN

w2 3 fin, EBORI, 5 AR t, 18 4E 128K
PEwm TARAE A R B . o, AR Ak
ERmEIN: LE>h >R 2525 R
RN FERESTERZES 1, RO Rk
LM P|IS 4:2>P||S 6:3>SP. 5 H{EA L, P||S 4:2 Al
P(|S 6:3 MR FN S5 70 J 45 55 23.72% Fl1 20.34%,
72 5 38 0 2 JKF (P<0.05); g3 S LE i) 23 i i v
13.89% F11 3.05%, H:rft P||S 4:2 FIBAVEAH LL 22 53k L
FIKF- (P<0.05). X FH, 104 |12 RRAE 4 = 18k 4%
AR F A S W LB 7 1B €10 o LTV 7 =2 S ¢ ]
B R,
2.6 TEE|ZHATEERPRLT pH BUF2 T

W 4 Win, 5 SP ML, 7EFF4E T &1, P)|S 4:2
FIP(S 6:3 BLxU T AL AE AR PR £ pH 23 B FEAIK 2.21%
F11.10%; 1E45 3524, P||S 4:2 F1 P||S 6:3 # =X, pH 43 1]
FEAR 2.92% F1 2.31%; 7F 3 5% K3, P||S 4:2 Fi1 P||S
6:3 52 pH 43 IFEAK 2.32% Fl 1.47%., X F WL
Z KBNS FEARAE AL AR PR 114 pH.

®3 L ZHRIIBRIRE KRR S 2 ECRIFNE (2018 £F)

Table 3  Effect of peanut||sesame on Fe accumulation and distribution at harvest stage in 2018

HH ke = e et s RRHE LRHIES S R
Item Cropping pattern Upper leaf Middle leaf Lower leaf Upper stem  Middle stem  Lower stem Seed
BRIR A SP 1.320.04b 0.38£0.03d  0.33%0.02b  0.44+0.03b  0.45+0.03b  0.90+0.03a  0.59+0.01b
Fe accumulation P||S 4:2 1.33+0.04b 0.47£0.04c  0.34+£0.02ab  0.44+£0.03b  0.48+0.06a  0.98+0.05a  0.73+0.02a
(mgplant ') P|IS 6:3 1.36£0.05ab  0.54+0.03a  0.34+0.02ab  0.48+0.06a  0.49+0.05a  1.19+0.02a  0.71£0.01a
B4 A5 SP 29.99a 8.68b 7.40a 9.89a 10.19a 20.40b 13.46¢
Fe distribution ratio P||S 4:2 27.97b 9.94b 7.07ab 9.17b 9.99ab 20.53b 15.33a
(%) PIS 6:3 26.74b 10.46a 6.60b 9.32ab 9.59 23.42a 13.87¢

SP: BAEAEE; PIIS 4:2: 46/ [ZRRATHE N4 © 2; PIIS 6:3: AL RRATHL N6 ¢ 3. ISR AN IR/ NG B3 7R R R) b BR1E] 25 5+ .35 (P<0.05) . SP:
sole-cropping peanut; P||S 4:2: four rows peanut intercropped with two rows sesame; P||S 6:3: six rows peanut intercropped with three rows sesame. Different
lowercase letters after data in the same column indicate significant differences among treatments (P<0.05).

R4 ZR|TEEMEERRL pH B (2018 £F)
Table 4 Effect of peanut||sesame on the pH value of the rhizo-
sphere soil of peanut in 2018

iz W7E=N TFAET 5T S53E) FER I
Cropping Flowering and Pod setting Pod expansion
pattern needling stage stage stage
SP 8.13+0.02a 8.21+0.04a 8.17+0.02a
P||S 4:2 7.95+0.03¢ 7.97+0.02b 7.98+0.04c
P|S 6:3 8.04+0.04b 8.02+0.05b 8.05+0.03b

SP: BAEAEA:; P||S 4:2: AEAE || ZIRAT L R4+ 2; P||S 6:3: fE4E || ZFRAT

A6 : 3. RSB IG AN R)/ING TR AR A B ) 22 57 1 25 (P<0.05) .

SP: sole-cropping peanut; P||S 4:2: four rows peanut intercropped with two
rows sesame; P||S 6:3: six rows peanut intercropped with three rows sesame.
Different lowercase letters after data in the same column indicate significant
differences among treatments (P<0.05).

2.7 HE|ZEHRSEMERRFER Y ELEAIR D
W 5 R, 2 R0 45 0 WoR BV () 7=
2 TR 2 A R [ EVE S /Y 7 i (P<0.05).

2017 4F P||S 4:2 1 P||S 6:3 AL AE 7= L B AE A=
IR 67.19% 1 63.38%, 2 bk~ b BAAE 2 R 43 531
FEAR 20.82% Fi1 17.18%; 2018 45 P||S 4:2 F1 P||S 6:3 1)
AEHE 77 1 43 0 L BRAE AR AE BRI T 45.80% il 41.63%,
2R B L AR 2R 40 i B AIK 41.33% T 38.56%.
fENTPEAR 2Kk, P A (R VE R 20 1 1Y o L3
KF 1, I N P|IS 6:3>P||S 4:2, P||S 6:3 % P||S 4:2 11y
4 MY R R 5.83%~6.19%. X FE A LA || 2 K iiE
P& B R T ROR, R R R B R 12%~20%, EAT
7 AR

3 iFig
30 HE|ZHERETEHRER
B A WFIE LB, £ K1 13 pH 38 7E 7.5~8.5,
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Table 5 Effect of peanut||sesame on yield and land equivalent ratio in intercropping system

Ay AR =G 7t Yield (kg'hm ?) fi +-H 24 5 LU Partial land equivalent ratio MG
Year Cropping pattern 64 Peanut JBF Sesame 4 Peanut 2 JFF Sesame Land equivalent ratio
2017 SP 5361+818a 1729+48a — — —

P||S 4:2 1759+32b 1369+19¢ 0.328(0.667) 0.792(0.333) 1.12

P|IS 6:3 1963257b 1432+19b 0.366(0.667) 0.828(0.333) 1.19
2018 SP 4000+83a 2308+238a — — —

P|S 4:2 2168+17b 1354+101b 0.542(0.667) 0.587(0.333) 1.13

PJS 6:3 2335+28b 1418+109b 0.583(0.667) 0.614(0.333) 1.20

SP: HAE G/ PI[S 4:2: FE/E|ZRATEL 4 = 2: PI|S 6:3: FE/EI[ZRRATIL NG = 3. SV I AN S8 Fam MR AL RN 22 5 . %(P<0.05). SP:
sole-cropping peanut; P||S 4:2: four rows peanut intercropped with two rows sesame; P||S 6:3: six rows peanut intercropped with three rows sesame. Different
lowercase letters after data in the same column indicate significant differences among treatments (P<0.05).

2+ 4 pH>7.5 I}, 35 pH & T4 1 AN B, H A
YRR 4 P I AR RS 1000 3%, i 338 FR A B B
WA Y A R 5 pH e, 48R LT
e 5 BB A SRR SR BB R A B
SR AR R I S R A, SRS AR i A K
KB, Inal " BRI, E oK (Zea mays L)||AEE
BEFEARAE B AR PRt pH, A6 4 i Fr ot BBk Ak Ok SR i
R, FOARRR 0036 MRk 5 i A Bk i 3 TR
AEE, 3R T AR X B SRl . A9 B, 7E
FRAET B, SRR e A Bk A I 5, A A (|2
JBRJG, ARAE BT AR i i SR o IR T 2R BT S DR
(6] {1 7E. 4= Dy RE T SPAD fH W 35 o T HuAE 4B 4R, [
MR A R e S N TR, I
[ VEAE A AR BR - pH BB AR T AR AL A, X SR BIE A
|| 22 R AE 8% eh 8 48 A 28 77, LB AT BB AR A || 20K
B} 2 BRAR 28 20 WA HLER™, (46 2 R BR £ pH [ 1IK,
MR T H A M . X5 nal 7 S84
YW AR TR B /NG B AR P B AR A AR B
1 pH BEAIL, $& @ Ae A 08 5= A AR pH R 45 1 .
ISR T 2R R S A IR, 5 s
PRI AT BB G A O, X i 7 ZE ik — 2P F 5%
3.2 THE|ZMIBHTEEREFHRWF A

b Ak 2 T R AR AR R R v Y 2k A
AT & R, 3 2 A B 20y ) 4R ] DL ek 1Y)
FEE 10 5 3% I A0 S e e A1) A /N [ fE A R R
TR TS K B, /NF2 AR AR AR JR R A5 A Rk AR A ik
B T FORAEA MER R, FOK AR BR8N fig
T ACAE A R PRk, B0 46 AR 45 A i k8 TR, T
HORREAS IR S A0 A AT AR B P e 2R (A
YER Z v, VEAEAE 4 38 B I 24k i . Bk
Sy TR A, JCHAEWRIN, 164k 2 K RE !
ER S PR RE R e EE, BER
HHRTERIT N R G0 . X RUIEA || 2 RAEHS

P A 2B 5 R ) W R, i e SR R, AL
AT HE A KR 2 RS T A A R B £ pH, AR B 5] [
() K B 5 By R A A AR R W ISR A1 2 42 3 75 1) A
A AT S 43 I WA AT RE S BT AR AR || 22 SRR
ZMR R WP IETR, 2 G T rh A R, 2R
WEK LA, FRBCE A E TR RS E
BRI PRI AEAR FR ™ kA8 L DR AR R e g 3
TR P A A X Ak B A A B, B R 1) SRR
ST, B IR R . AR A R e R,
P||S 4:2 1 X AE el A AR B IR LAURIL T PIIS 6:3,
XA RESZ A A PSS 4:2 BEAUR, A64E 5 ZRIAR R 42
R AR PR 23S TR RE T A AR T AR AR T 4
Herhgon R ISR .
33 THE|ZHEEEERB R
AR EE AR, 5 RAER R A L, 464 || 2T T
Lok 40 2 F0 6« 3 PN ] VR 21 28 B0 B Jd iy 7
EEEL S X5 T a5 R a5 X e |2
FRIGPFFR A5 IR —30, B4 Z R S AE T T
MBS A ) A e T AEAE BB 57, | T
SPAD {E; b | & 56f 2 3¢ £ K |46 4= 5 T Ph i 5%
PAEY 5 s AR LAk 5 A 658 408 I, Bl Ak
A SR IR, 2 = I RE O A R, BT T
PR 3B B, R AR A T R B R
[, AR5 T 2RI RERT PS T X YGREAY ML . %
b5 f L3, S BEXT CO, MR AL &, i T 2
At A R AR B R |2 R, PR
[EVE S LIATEN 6« 3B m FATHON 4« 2 8520
X EEEH T Z RO AR EE A% 6« 31T HAR
U T 4 ¢ 247 Bl XA 0 =, 52 2 Rl
PIMIRERE RN 6+ 34T LU/ T 4 ¢ 2 f7 B,
HZRR . AR 1M S LR 6« 3 47 LAl
KT 4 247 (36 5), BTl 6 @ 347 A=
Pt R -
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A T i g oA Rk

o, NI i E RS
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A=
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