A Study on Labor Saving in Paddy Rice Cultivation

Young Chul Chang

Summary

Experiments and investigations were done basically and practically for the purpose of labor
saving in paddy rice cultivation especially on Homizil i.e. hoeing and herbicide, 1969.

8 concrete tanks were established on the open base of Keon Kuk University for comparison
of percolation, dissolved oxygen and yield test of rice in the paddy plot of tank.

The dimension of the bottom of each tank is square meter. Each of the 4 of the 8 tanks is
21em in height and each of the remaining 4 tanks is 36cm. Each tank has a system that
comprises 2 sets of tubes, each of which has 20 holes of 5mm in diameter scattered every side
and is covered with nylon cloth taking water in the tank. One set consists of 4 P.V.C tubes.
The first set is situated 8cm below the top of the tank and the second set is located at bottom
layer inside the tank. The 4 tubes of each set are combined together and led to the glass tube
which protects from inside to outside. And this inside-outside glass tube is connected to the
small rubber tube.

Also a glass tube is set 4cm below the top of the tank. Paddy loam was filled on sand in
each of the tanks in the soil depth of either 15¢m or 30cm. The depth of sand was 5S5em in the
soil depth of 15¢cm and 10cm in the soil depth of 30cm. (Fig. 1,2 and 3). The paddy rice was
grown in the tank. The percolation of water, the dissolved oxygen and the yield of rice were
observed in the tank. And the dissolved oxygen was detected by Winkler method.

A sandy paddy field of heavy percolation was selected at the field of the National Agricul-
tural Material Inspection Center in Seoul. It was divided into 9 plots. These plots were given
3 treatments: (A) not hoeing, (B) hoeing one time and (C) hoeing two times. These treatments
were replicated 3 times along the latin square design. The paddy rice was grown and sprayed
with Stam F-34 in the all plots for the purpose of killing weeds before hoeing. The two types
of paddy of field i.e. one for normal percolation and the other for ill drainage were selected at
Iri Crop Experiment Station, Jeonla-Bukdo. Each field was divided into 24 plots for 8 treatments.
They are:

(A) not hoeing;

(B) hoeing one time;

(C) hoeing two times;

(D) not hoeing but treating with herbicide, Pamcon;



(E) hoeing one time and weeding two times also treating with herbicide, Pamcon;
(F) hoeing two times and weeding one time also treating with herbicide, Pamcon;
(G)hoeing two times and weeding two times also treating with herbicide, Pamcon,;
(H) usual manner.

The labor hours and expenses needed for weeding in the paddy by hoeing were investigated
in a farmer at Suwon and the price of herbicide and the yield of rice were taken out at Iri,
Jeonla-Bukdo.

The results obtained from the above experiments and investigations are as follows:

1. The relationship between percolation and dissolved oxygen shows that a very small amount
of oxygen is detected in the soil water under 2cm below surface of earth in the paddy even
when percolation is over 4.0cm per 24 hours (Tab. 1).

2. The relationship between percolation and yield of rice shows that the yield of rice increases
in the percolation of Ocm and 1.5cm per 24 hours and decreases in the percolation of 2.5cm
and 3.4cm in the plot of the 15cm ploughing depth and increases in the percolation of
1.4cm and 3.0cm and decreases in the percolation of Qcm and 4.0cm in the plot of 30cm
ploughing depth (Tab. 1 and Fig. 5).

3. The yield of paddy weeded with Stam F-34 in the sandy field of heavy percolation in Seoul
was 3.02 tons in the plot of not hoeing, 2.99 tons in hoeing one time and 3.05 tons in
hoeing two times per hectare (Tab. 5). 4.1).

4. 1) The yield of rice per 10 ares in the field of normal percolation at Iri was 338kg in not
hoeing, 379kg in hoeing one time, 383kg in hoeing two times, 413kg in spraying herbicide,
Pamcon, and not hoeing, 433kg in spraying herbicide, Pamcon, and hoeing one time and
weeding two times, 399kg in spraying herbicide, Pamcon, and hoeing two times and
weeding one time, 420kg in spraying herbicide, Pamcon, and hoeing two times and
weeding two times and 418kg in usual manner (Tab. 6-1).

2) The yield of rice per 10 ares in the field of ill drainage at Iri was 323kg in not hoeing,
363kg in hoeing one time, 342kg in hoeing two times, 388kg in spraying herbicide,
Pamcon, and not hoeing, 425kg in spraying herbicide, Pamcon, and hoeing one time and
weeding two times, 427kg in spraying herbicide, Pamcon, and hoeing two times and
weeding one time, 449kg in spraying herbicide, Pamcon, and hoeing two times and weeding
two timeS and 412kg in usual manner (Tab. 6-2).

5. 1) The labor hours for weeding by hoeing wuas 37.1 hours but 53.5 hours if hours for
meal, smoking and so on are included, and the expenses including labor cost needed for
weeding by hoeing in the paddy rice was 2,346 Won per 10 ares at Suwon (Tab. 7).

2) The labor hours for weeding by spraying herbicide with hand sprayer in the paddy rice
was about 5 hours per 10 ares at Suwon and the expenses for weeding by spraying
herbicide in the paddy rice was 750 Won but 1130 Won if the loss by decrement of rice
in the paddy field of ill drainage per 10 ares is calculated in estimation at Iri (Tab. 8).

From these observations and investigations it is known that using of some kinds of herbi-
cides Saves labor and expenses of weeding, almost without giving damages to the rice itself,

in the field of normal or heavy percolation comparing usual manner of hoeing.
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4 4 2F)2em E 5 |
| (mg/ly ok & & o 0 o o 0 0 0 0
\ FE70] (cm) 15 30 FFT
' EFEn (em/244 7)) 0 1.5 3.4 3.4 0 1.4 3.0 4.1 (B9
10,2,16,00 | 150 | & % A & F 9.43 11.10 9.92 13.6/ 9.61 10.54 9.22 11.44! 10.20
09’42 | #e | & ZA 3 - - - 0 0 0 .80 —
%3 4b & & \|2cm 8¢
(mg/D L= 0 0 0 0 0 0 0 0
& 224 A%Ey (2 4] plotg T FE) A AL FREFTUEKEIS 2447
Brin 2 22 el A% A vy 2 % L5m $FF 52, 0em A F ABT@
2 23 59 o] Fako] 15em AAFHE) F A BE)ANAE 1.4em FFF9 3.0em F5T4 ¥

— 88 —



%E“%l - Lo g f:,:l': . /__.\@i" gf.’:f"'l
500 Py ‘ 140
800 . s "= su0.
ok T S~— {0
600 | ——— T e - H¢bn
500 -~ . 1
wb e T -t 2000
b~ 1600
2001 1200
100} -1 800
Py " L ||§ 1,,, ;4 t‘r }‘A N ;a 40 400
FQE/ZUL ?;(";' iS i 5 3 n 30 n
38 4. ZaEYad =ugd 543 18 5. 22 Eda =v 4k
H 2. ¥y A{ANE R4S 3843
FEZ0] (cm) 15 ] 30
A8A7AE  plot no. 1 3 5 7| 2 4 6 8
ATFFEE FFAE7 (68 =24 3) 0 107 132 175 0 077 1.9 2.65
(em/24A7) AR Z7( " ) 0 1.18 2.42 3.68 0 1.58 2.70 3.98
A A FG48 n D) 0 1.90 3.10 3.80 0 1.53 3.30 4.13
163 zA 3 F 0 1.31 218 2.94 0 1.26 2.58 3.52
237 28 zA4 AR T 0 151 248 33! 0 144 295 4.02
vggAyd & A (m) 70.3 71.8 68.0 70.3| 74.2 76.1 74.6 74.9
4 & (em) 19.1 19.6 19.5 19.6| 19.3 19.7 20.1 20.0
FF/F 145 13.8 12.9 14.0| 19.6 18.4 19.8 -18.4
Z7 o] 4= /m? 1,825 2,325 2,024 2,194 | 3,807 3,583 4,040 4,111
AzZ (g/m?) 755 758 709 738 | 862 989 994 937
F3A (g/m?) 585 603 578 590 | 838 836 876 826
H 3. A5V MisdEsd £8%9 BEyE
HFEEE T plot no. |~ 1 3 5 A 1 6 g| ¥=
(cm/24A7H) T 0 1.5 2.5 3.4 0 1.4 3.0 4.0
w7 (TN ppm 1.96 0.12 1.40 1.12| 2.80 0.56 0.56  4.20
4 99189 JCa ppm 203 34 20 25 235 66 30 28
e = Mg ppm 43.8 9.1 3.6 3.0 42.6 16.4 6.1 6.1
AAE )
wy gy K ppm 21 8 6 6157 31 7 3 7
- LNa ppm 115 10 6 8| 120 12 6 7
5.8 5.6 5.7 5.8 5.8 5.4 5.8 5.5
¥ g ;JEh 6 250 313 399 468 323 289 343 337
9 Ae £ N ppm 940 1,470 820 100 | 1,020 1,600 820 100 1,650
AR Iona ppm (FaEl)] 120 112 111 122 110 111 100 119 140
K me/100g 0.170 0.165 0.195 0.150 | 0.160 0.165 0.165 0.195 0.310
= _:g-x Ca® Mgt ED.T.A B34, K2 Nax 354 4%}4. EqkEd N & Kjeldahl
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2 FF5TE 4.0m FETF A4 A e},

2%, 2 9 ula® 2ol ¥ A olgAe Ark s 4R s, 43, daiE, A 4 0
SE AL F2 FEaAR JHFLBAL A A mE e 44550 AR gt g FAHE A
4 ¢ 2ol Fxoud F3HF FE deige dvE

= AR wee FEEds $% 0 B4t A% we Aak wel 2233 JdEAE
¥ FEAE 4L A9ed, 2 A%E £ 3% mel o F47hAF Eplot no. 89 FEA A

¥ 4 F=¥ 29 Eh 6mv (8¢ 269 24 2x 25.1°C)

(a

T - 7 A (em) 15 30
FrEe(om/2447H) - PEE}&_‘ (1) z.:3s 3,2 4.% (2) 2.3 3.g 4.3
ZAE-9 54 2cm pH 7.056 6.65 8.88 7.05] 6.85 7.00 6.98 7.01
E&Fuds EMF | —219 —294 —234 —244| —206 —213 —206 —263
Eh 6 88 — 11  62.8 63 89 91 96.8 41.6
T EMF| —217 —184 -—207 —294| —204 —2I18 —238 —282
Eh 6 © 90 99  89.8 13 91 8  64.8  22.6
Ehe 9 el 89 4  76.3 38 90 8.5 80.8 31.6
12cm pH 6.90 6.90 670 7.10{ 6.60 6.98 7.00 7.05
S5y EMF| —272 —272  —224 —279( —224 -—205 —167 —323
Eh 6 26 26 62 31 56  97.8 137 — 16
i EMF| —272 —272 —257 —289| —210 —284 —374 —253
Eh 6 26 26 29 121 70 .18.8 70 54
Ehe 9 iy 26 26  40.5 76 63 58.3 33.5 19
Ehe = w F 57.5 35 68.4 57| 76.5 73.4 57.2 25.3
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2ol 27 dEd AL FFF Al
Aoz EHel dAE T4 4
ERESE L z;o]a}z A7z ed fd4

£ uhs Zol REL FFEAL A2E TH

247171 A L.

29 $E4a7 QHAE Reld ] 4B

b
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i
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#Ad 9o B4 43BLANA & Eh g 45
3 UA Fert AAdsle] 89 269 94z AAY

Ehs & zAtste] & 49 29 6¢] BASGTH ol
gy 15emAA & AA T EAY ¢ e
Foot Ehst Az Ad fAYA vehvdyd 24
Fe F& F44E7 F45% Ehot 2d vevs,
30cm FA F AAFAAE ARTFE W2 557

2. =He| BSFI} SN +FHm

D MY 227148 =He SH(EAIADY 51
AEA AAE sEFAAA A B4 AT 2
Aol APE AFE ¥nl % 59 Ak oo &3
W AzAE 24AA A2 E F574 o & 9
9} 71 Azt go] ¥ 23 A E 732 ha @
R zdeepe] REAFE 3.02t, FA(2A) 18FE
2.99¢, ZElZ 37 28 TE 3.05t 28 o % Ad
TF9 Aolo AzFF At gA dEhvz gl
EAEE F9 = YA g ol &4 Tl
Az haw 299t oz EAg5e] 275} 7ol et
iz gt

A¥45 Eh st 44 vz gt
E 5 5 A% AAd A3 239 &2 (AE AE8)
241 | @ : 5 7 %7413 %7423
79 15¢ = d T 15.4 16.0 15.8
E 4 (cm) 52.0 52.0 52.5
84 104 = 4 T+ 18.1 18.1 16.4
= A4 (cm) 89.0 93.3 94.9
94 109 7k 4 (cm) 68. 4 69.4 69.0
& A (em) 17.6 17.8 17.9
F 2 (3 %A kg/ha) 382.9 90.3 81.7
F & 7 HdeldFzg (¥ /m? 131 49 6
4 2 #) G/hay 302 2.99 3.05
3 (t/ha) 4.68 4.76 4.85
latin square  3ulE- A 2FE FA BAH T
2 4 A & = 3 | % A& F 5% A
A A 8 8,570
A 2] 2 48 24
o 2 3,175 1,578 3.66 19.00
o 2 4,484 2,242 5.20 19.00
2 =} 2 863 431
c.v=7%

2) YEHE =HZEZH (E0jEhe &M

@ o8 zEFEAY G W zejdd 48 574
o 5% ¥ 64 2y AddAde 424 E A
g T o AE AgsA g2 T 44T AW T4
9l E3r vha dEVA melwt Fo4o U& A
29 FHolE gv %3z, 3 424 Pamcon AH&
2Z2A% AdFed §F94 A G548 2L gt
wy 24 T A FARDA A& FE BA

2 249 astthzn 37 et 44 Az z2dst
EO17}A1 '—5]“4

(2) ool Hste} FHE At Fe 424 Ao
ol 3k & "]‘iﬁP—L X%’f?7°1 el 1y A=z F
Ase Aol fesA ez sl

(3) =7 zelAd g FAA 2 =8 4y

F AdzAd o Az ;!
FAA 2 F9 vehl /4 G



B 6-1. Fedd A 249 5 (olF A
3
T |1 9]z || B B Fenen e
A A I S L I P L FEI L IR
a] -3 3 73 T 6% i*ﬂ Z_iﬂ =z (451)
% T 4 @&® D 8.21 821 822 821 822 82 82 822
% + 71 2 9 8.290 828 8.3 829 830 830 830 830
4 =5 71 € 4D 10.150 10.16 10.16  10.16| 10.15 10.16] 10.15] 10.15
7t & (cm) 82.8 84.5, 84.6 88.6) 88.5, 87.4  88.4 83.8
F 2 (cm) 18.8  18.6 19.2& 18.9  19.4 19.1] 19.5 18.6
T T 11.5 12 91 12. 4 12.8/  13.40 12,9 12.7] 13.7
F = 494 4 B 9.4 6.3 8.7| 8.7 7.1 6.6 9.2 9.5
289 %237 (% 0.2 0.3 0.3 1.7 0.7 0.4 0.5 0.6
-‘:r A ¥ (%) 2.7/ 3.2 3Lz 23.6 268 19.6 27.8) 30.5
+ (% 82.00 82.3 8L7 8.0 8.1 8l.4 8.4 8LO
11 2 { 751 z (@ 616 615 603; 609 603 602 593 501
a4 ¢ @ 818 823 817 822 818 822 822 823
3 5 A 454.3 528.4) ©518.5 528.5 483.9 488.9 558.0, 523.4
j e 42.5 9L.9 43.9 102.2l 92.31 56.8 49.9  52.8
10a%dF /4 z 412.2.  461.0] 469.1 503.0| 533.8] 490.7| 515.3] 515.8
g k)@ A 338.0/ 379.4] 383. 3 4125 432.9 399.4| 419.5 417.8
# g 7 3.4 4.3 4. s\ 5.7 8.0 4.4 5.2 5.2
du] A (%) 80.9  90.8 91.7\ 98.7| 103.6| 95.6/ 100.4] 100.0
% i{ % (g/1.125m?) 442 244 3011 92 48 85 20 93
T+ (% 475 292 324 99 52 91 22 100
Ay AA 3utEAY dnlgd A 2AEAE
2 A | A % =|=m ¥ ¥ A F 1%
A A 23 34,241
A #] 7 26, 358 3765.5 7.45 4.28
ut & 2 804 402.0
& = 14 7,079 505. 6
S8 7k ls.d=39. 4kg/10a F32 8 7} m.s.d=54.7kg/10a c. v=6%
E 6-2. Tivd d@ 349 2t (old £
kel
d [ 1 32 3 IZSmcg]n élizg]nclog é)z]m;(’% 75 ??]miogl e A 2
J K A% A4 |%zd $R2IRR2ER 2 G
Z T A & D 8.221 8.22 8.2 8.23 8.23 8.23 823 822
% & 7 € 9D 8.29 830 &30 830 831 831 831 830
4 5 1 &E D 10.16] 10.16 10.16 10.16{ 10.16/ 10.16] 10.16 10.16
7k 7 (cm) 83.4 85.9 84.4 87.3] 88.3 8.6 8.3 857
4= 7 (cm) 17.9) 18.5 18.5, 19.5 18.9 18.9 19.2] 19.0
= e 10.8 12.1] 12.2| 13.00 12.8/ 13.1 13.6/ 13.1
2 = 494 ¥ B 9.7 8.0 8.2 5.7 7.7 3.7 8.9 9.3
239 237 (% 0.8 0.1 0.3 0.6 0.1 0.5 0.2 0.4
En e ¥ (%) 52.4]  42.1] 34.1] .32.3) 29.21 30.00 33.3 28.6
A & 9 & (% 82.2 81.6 80. 5 81. 6 80.8 81. 41 8,1.94 82.6



11 = {7§ z (8 623 626 619 621 623 610 615 625
“la o« (@ 823 823 822 822 818, 823 818 822
EARR-N 454.4) 471.6] 464.2) 528.4] 484.0] 476.6| 506.2| 454.3

Z A o 59.8) 54.3| 34.6] 66.7| 45.9) 40.0{ 38.0] 105.1

0ags | A z 392.6 445.2| 425.2) 475.8 525.5] 524.9) 547.6] 499.3

g (kg)\®  w 322.7 363.3] 342.3] 388.3] 424.6| 427.3] 448.5 412.4
A € 7] 2.4 4.3 5.3 6.5 6.5 8.1 4.9 4.0
dnlA % (%) 78.2] 88.1| 83.00 94.2 103.0 103.6 108.8 100.0
3 {xg % (g/1.125m?) 236 259 377 61’ 35 36 39 68
=1l & (%) 347 381 554 90, 51 53 57 100
d A 3EAY el A RAEHE
2 A | A & == v w2 4| F 1% 4

A b 23 47,779
) 2] 7 42,202 6,028.9 18.61 4.28
ElS & 2 1,042 520.5 1.61
k3 =} 14 4,536 l 324.0
FAe 7 l.s.d=31.5kg/10a F& 2 7k m.s.d=43.8kg/10a c.v=5%

E 7. Ed7 Add g =544 4F
- | =

5 E (A s . CALA k] - ) -

T RAE e s A 2 2 |E e %) A
A E | A £ A & O AR 2 4 1 4
5.00 6.10 — 30| 40 1.10 = u} 50 400(A )| 450

— — (6.10~8.30) 2.20 — 15 2.35 & ) 20 —{ 20
— — (8.45~10.00) 1.15 30,  —| 1.45 A 2 50 —| 50
— —  (10.30~12.00) 1.30 — 30 2.00 — — - -
— —|  (12.30~13.00) 0.30 —| 100 40 % 20 — 20
— —|  (13.10~14.30) 1.20 300 —| 150 A A 50 —| 50
— —|  (15.00~17.00) 2.00 — 10| 2.10 %= 20 — 20
— —|  (17.10~19.00) 1.50 | 1.00, 30/ 3.200 A A% & 70 — 70

20.00(x171) W43 %33
Al 10.45 2.30| 2.15 15.30] =R 1% 280 © 400, 680

3= 7} 2 84 (13) 12.22 2.53| 2.35 17.50 322 460, 782

=l 7l 33 4H33]) 37.06 8.39| 7.45 53.30 966 1,380} 2,346

F:1) ey E=dr] zeidd 9% £894 4+ 2 4F 24

ZAF ZJitéFﬂ*] AEE TH 4 44 o
22 43lA 3 dg o] o] oA 4
=7 14 Sa—r 6,000% (20%) 54
Ey] A7 rofd W W ol F 2194, FY @ wE o 4l FH 9~109, A W Ty oA
2 10 ol
=7l &9 717104 oA
7] FTY 949 ¥ =57 :35~404] 2&7&314 = od 2 A diAA e AT (E
22 1005 3 402)
Ely] g eoid ol o} B o A SeAE G oA W Ae Sog FA
Eil7] AAsE A 40129
B2 RE Fu] FE Aol 181l¥] o9 o 1/3& 3 R oz E 2 A 58 e o
A7F 3¢le] =&w ol &g 3t A h"Hﬂ-G}L A 49 29l ez A AHE
F:2) B34S 1JdxeFA LT °1:"§ 23(=d7] AASE Aa 21903 Fapnw AASH =E9 JeA
A 29l T A2 FIo o 20222 v A4



H 8 =7 AzA AE

2 AA4gs gded
AR eoletof o] A% & F 2lE Aloldh
=83 vge 24 J4¢ 27 9 8

ol A 102w Av] &t B

Fhdx=Fd AL

gz Pamcons) | FEL BEEV o g ga g ansy A | =E5R5EED
s | - 2508 | 4803 1,1309 | 0.5 2
E 89 HTL 1. A% FxAd 29 gt AFAA-
Stam F-34 T.0.K P.C.P Pamcon(P'C'P 13.4%)
2.4-D(47%) (35%) T %) (86%) M.C.P 1.3%
L + A g A T £ A q A
10a 3 A & = 70ml 1,000m! 3kg 1.3kg 3kg
7} e 604 1,000%0 5504 4304 5009
IE 8o #: 2. 10a ¥ £ wl&3 9
9 | & 4| 100 % B 2AE | 00 Q o 102 3| 102 3
¥ d|d et |@w | d ¢ 35| = d|x 9 ¥
ha al ol 9l 4 b g ! 9 al
¥ 3 ¥ % 7 4.3 8 | 0.19 |100,000 100 24 | 500 ‘ 9% 119
s % 4 2 F 7 | 02 1] 0.50 | 8000 100 40 | 500 | 250 290
QA 424 3kge] A}8x9l —_ — | 0.50 - — 500 | 250 250
D REH T 027 A%e 2RANE FASERS AT SHoE GE A9,
2 10a% 25982 1023 =43 102 B0 & & A4,
H 8o 21 3 zulAd FAAzYA e 2 LGl 9% Hegad iy
A AEFERel da g % T Er: A Ao 9
o e Aae dune (> | 1AEARET | 22A0894 [ 1ovke 3 | GHY 43
! 4
Aeas] dag | oaed | =y
2 4 | 4F 3¢ | o7 97 ABAT | sz oo |(seskexas ) | 2 7 A | (16ex-2000)
o | 1 | 110 [ 104 395kg ‘ 16kg | 3,0009 ] 4809

& AHEst Aad A9 AYFAAE F 504
is} oﬂ W& P A F vtz FE A ¥
FYPP L FUA 24T A S AT FxAg A
L F= 013111'%} Aoz g, B z2A4HE
2 75 844 e 25 mdAE 3§4 s, 10a%
37A 7k 6 ~534 7k 300 2oH L uldoz 2,346
Ho] =& wiale] AzAdd T 7} 0.590] 48
Haz dzAd, =9 2 424 Add gEdn 3
72154 = ZA5Ag JHasle] 1,13091 0% sl wd 5

& AASA g 750900 #Avh. FP 0] A ]
«lf& AL F9& WAz & Ao ot &4

FREAGTL &4 mev AT FEolEE 3009 A=
9 HolAL godexy A4, 2w 2FHL
3R] FAA 2 2E 33 FAAzAA 102 3
do] Btz s & zAAE A9 534 7ol &
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R e Slf)r ]

‘H A 13}3’— E5. £ 244

= 7ol 37.1 A 7ol
U YYARY =%
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ol Aa7b @] gl 3, dutk & 5 % el &
A7t AR EFUER L wa] glol
FTEFIA ddAEs €42 5 4
dE ESY Ax 287 AR F 2 E &Eﬂ
dol 3 = EFF s Adnd o o8 S
ZARAE. ol AL Ao 49 289 SA(FHE)
polyethylene chloride pot o] s}&3ke] 1pot 1744 &
£ 2% 649 199 A (B E SEY B %9
7t ARA GA FEEA Ad L J A oG
Az v wgo] AAA F& glol A /& AFea
cpg Az wgEe] B&IIE A BH +5-0R
Y 4xT5t FARAAA REALLTE Aa
S AgE Ao HAohe Fde AL 7§7l': TEAL
A4 2E XA 2% LHER A B =
Az ¥t A= o Jz(wilting)d Yz L5
b @ Al FREEHC HHx HA4Eo] ¥
WA e ohel v 4 Relst Bk HEGER
oA dA BAYPoz B AFF At AY
Aot B3R 53 Aol 2L Rl B
of AR YW Ab7t dob slel ’%“ia% ubd A4
+ Vet e A4y, ez W A 274
ARG §F& 44t wol vEhd g+ 22 plot g
vy #&ato] FojAd wkstel 2 2FCKEEED 7=
sl Eo] FATAA ¢FEILE KPR
2 B 4aE wel Wl & Aes 2.

H%‘%_Hr! FAA G wel He AHgA

ol AA 53 +47 BB AA 257 (LK
ﬁﬁ)oﬂ olze] AEF £& A&7t TE2 ZolAny
. o]l AL A ZTCLRME, LR, superficial root)
o] A st AESF FY A44E wol FFII AE
of AEFY 4avl FEE Fojzichx B o] A
FE s FHIOE] AAT FH EFV] 59
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A9 FAS FA%e] FEEES 4o AxG
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ol A4 1sem e AQ L FF4Y F445E 9
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