UR. HE X&) mHm LS AT K
T RAIS] PREE

AAA*, A
(FFAGR E3jehe pesh, olgoa s

Development of Advanced Soil Conditioners for Better Quality of Vegetable Crops
in Coping with the U.R.

Kim Kyung-Je*, Sung Yong-Kiel**
*Dept. of Agriculture, Coll. of Agriculture, Dongguk Univ.
**Dept. of Chemistry, Coll. of Sciences, Dongguk Univ., Seoul 100-715, Korea.

Abstract

A new soil conditioner has been prepared from the biodegradable chitosan derivatives and polyacrylamide compos-
ites.

This study was conducted to find out the effect of the prepared soil conditioner for better quality of salad radish,
carrot, and tomato. The chitosan-polymer composites of soil conditioner were mixed with the fertilizer of N, P, K
compositions.

There were significant differences in plant weight, block fresh weight, number of leaves per plant, leaf length,
and leaf width of the salad radish treated with the soil conditioners compared to control.

There were significant differences in root weight, dry root weight, root length, plant weight, and number of
leaves per plant of the carrot treated with the soil conditioners compared to control.

There were also significant differences in fruit weight, fruit length, sugar content, yields and number of fruit per
plant of the tomato treated with the soil conditioners compared to control.

In the analysis of K, Ca, Mg, Na, P,0;, B and CEC in the soil treated with the soil conditioners, the compositions
were much compared to control. The plant analysis showed that the effect of the soil conditioners increases Ca
composition in salad radish, carrot, and tomato, owing to improving the physicochemical condition of the soil.
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Fig. 1. IR spectrum of prepared polyacrylamide (PAM).
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Fig. 2. IR spectrum of chitin used in the experiment.
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Fig. 3. IR spectrum of chitosan prepared in the experiment.

Table 1. Growth characteristics of salad radish after application of soil conditioners

Plant Block Block No. of leaf leaf
o weight flesh dry leaves length width
Conditioners ) )
weight weight per
plant

PAM+Chitosan+ (N,P,K) 23.65¢ 456.67¢g 24.20g 6.46 34.13cm 8.73cm
PAM+Chitosan 20.21 463.33 25.16 6.40 32.43 8.10
PAM+ Chitin 22.05 400.00 21.00 6.27 32.50 8.33
PAM 22.63 440.00 23.47 6.40 32.57 8.27
LANDLIFE 17.81 410.00 23.28 5.87 30.87 7.93
Control 15.10 300.00 16.84 5.30 27.63 6.46
L.S.D5% 5.44 138.88 5.82 0.73 2.03 0.60

LSD 1% 7.73 197.43 8.27 1.04 2.88 0.85
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Table 2. Plant analysis of salad radish after application of soil conditioners

Conditioners P,0s TN K,0 Ca0 MgO Fe Mn Zn Cu
PAM +Chitosan % % % % % ppm ppm ppm ppm
+(N,P,K) 0.48 3.98 7.74 2.62 0.52  1703.3 94.7 64.7 16.0
PAM + Chitosan 0.49 3.97 7.39 2.56 0.52  2260.7 107.3 56.0 16.0
PAM +Chitin 0.51 3.98 8.41 2.63 0.51 254.0 81.3 57.3 16.0
PAM 0.48 3.97 7.23 2.69 0.51 620.7  113.3 66.7 18.0
LANDLIFE 0.48 3.96 6.97 2.49 0.49 14267  210.0 96.0 20.0
Control 0.49 3.97 6.99 241 0.51 1279.3  190.6 94.0 19.3
5 &2 PAMEHE, PAM+Chitosan R % PAM+Chi-
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FHE . 366.67g, PAMEHEE: 330g, PAM+Chitinjg
HiR: 325.33g9) MEfrglom LiEe T RE REE
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o o}3-& PAMjEHE, PAM+Chitosan+ (N,P,K)j&

FE % LANDLIFERU®E ) Jitirsich.

Table 3. Growth characteristics of carrot after application of soil conditioners

Plant Flesh Dry Dry Root Dry Root Root No. of
. weight leaf leaf plant  weight  Root length  width  leaves
Conditioners ) . . .
weight  weight  weight weight Per
Plant
PAM+ Chitosan g g g g g g cm cm
+(N,P,K) 565.33  198.67  16.96 64.93  366.67  46.93 15.57 7.53 14.00
PAM+Chitosan  438.00  167.67 1953 60.10  270.33  43.23 15.47 6.63 12.87
PAM+Chitin 534.67  209.33  17.10 60.07  325.33  42.97 16.50 7.17 15.93
PAM 575.33  245.33  23.47 68.70  330.00  45.23 18.60 7.27 14.63
LANDLIFE 670.00 275.33  31.67 80.73  394.67  49.03 17.60 7.97 17.60
Control 350.67 14266  13.53 4230  208.00 28.77 14.06 6.10 10.87
LSD5% 139.97 68.30 9.27 15.34  101.66  12.55 1.89 1.09 2.38
LSD 1% 198.98 97.10  13.18 21.80 14452  17.85 2.69 1.55 3.39
Table 4. Plant analysis of carrot after application of soil conditioners
Conditioners K,0 Ca0 MgO NaO P,0s TN Si0, Fe B
PAM + Chitosan % % % % % % % ppm ppm
+(N,P,K) 4.17 3.03 0.67 0.49 0.72 2.55 4.20 2070.7 1.60
PAM+Chitosan ~ 4.12 2.72 0.54 0.59 0.69 2.65 3.07 2046.0 1.55
PAM +Chitin 3.76 2.95 0.66 0.48 0.69 2.42 4.53 2530.0 1.58
PAM 3.85 2.86 0.61 0.54 0.73 2.56 3.20 2049.3 1.45
LaNDLIFE 3.89 2.90 0.62 0.38 0.72 2.52 3.60 1827.3 1.47
Control 4.21 2.66 0.61 0.36 0.71 2.35 5.33 2993.3 1.65
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B TEGREE EEY o Ehste BrEEs |
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PAM+Chitosan+ (NPK) &R . 200g % LANDLIFEg
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= PAM+ Chitosan+ (N,P,K) &F[&7} 6.36cmZ 7}
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Table 5. Growth characteristics of tomato after application of soil conditioners

o Fruit Fruit Fruit Sugar Yields per  No. of fruit
Conditioners . )
weight length width content 3.3m* per plant

PAM + Chitosan+ (N,P,K) 200.00g 6.36cm 7.80cm 7.20 8.27Kg 49.33
PAM+ Chitosan 225.33 6.06 7.37 6.67 8.70 49.67
PAM+Chitin 210.33 6.06 7.70 6.40 8.80 49.67
PAM 239.67 6.21 8.00 6.40 8.57 50.00
LANDLIFE 199.00 5.93 7.40 6.93 8.33 50.00
Control 139.33 4.81 6.27 5.17 6.00 38.33
L.S.D 5% 45.09 1.24 1.22 1.07 1.02 4.74
LSD 1% 64.09 1.77 1.74 1.52 1.45 6.75

Bigol glojA:= PAMpEEE7} 8.00cm= 71 FAK
oo t}&2e PAM+Chitosan+ (N,P,K) &, PAM
+ChitinpFE o] JEfr gy EEEES = AEE7} ala}
o}

giErol] 9JojAl= PAM+Chitosan+ (N,P,K) &7}
72002 71 Egton thg-e LANDLIFERHE,
PAM+Chitosanjg¥, PAM+Chiting¥& 2 PAM
R ) gL o m mEEEe e AE el EH Ut

33m'e EntE g B 29 & HERERE
HE7} R ek 1% mE AEe] REEA
mig Hglon EEEMdE AE27 9o PAM+
ChitinfgF7} 8.80Kgo 24 714 %k ohe-2 PAM
+ChitosanyiE iR . 87Kg, PAMsE&: 857Kg, LANDLIFE
i 833Kg 2 PAM+ Chitosan+ (N,P,K) g |
8.27Kg <] Ngtrsict.

R JolAE YggolMel o] & THEREAP)
mEFEd tate) 1% @l AEE7E A AT
HiEEEE Abololle AEfEe] et

1. 5
Zejo| A a2 el A2 HESRAICH B

o WREES Ll EFEste] Tomatod T o
Yo oA & EFEERE LS R, Bl +

TS MTE HERe (2 6)3 2ot

+19] PHE: fi@tto 2 Tomato, B, T-5 Husiol
My EES Eden RS RN ERE
HEY T Uk

Ko 9¢JAl= LANDLIFE#EHE7} 4.45me/100g%
8o 714 woten the-e PAM+Chitingf#E: 3.
96, PAM+Chitosanjgi#[&: 3.83, PAMEHE: 3.67
2 PAM+Chitosan+ (N,P,K)jeHm : 3.622% +if
YaE EEEeE AEE sdlov mEEESHs
HEMo ZEsA LEEAIL At

CaX¥48e LANDLIFEEME7} 9.6me/100g2
Ad %80T t}e-& PAM+Chitosandfm: 9.2,
PAMEHE: 8.839) MEtrgl o EEiEmel= AHA7t
alsidt

Mgl leJ4= LANDLIFE#F#7} 7.2me/100g2 7}
A %8o|9x e PAMEME: 5.97, PAM+Chi-

“ tinEHE . 5.67, PAM+Chitosanjgd [ : 5.13] NEfr

Jov] mEHEH el AEMe] Adovt HiEk
B s AEE T
Nagisrol 2lej4l= LANDLIFEEFEE7} 3.23me/
100g2H 71 @ o> PAMEERE: 3.03, PAM
+ChitinpgFE : 2.93]0 e} AE el A
P,0s¢l| 9loj4l= PAMpgEFE 7} 575.67ppm o2 7}
£8o0l9on t}&e PAM+Chitosan+ (N,P,K)H
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[ 558.67 PAM+ Chitosanfi&ff[&: 557, PAM+ Chi-
tinjEF[E . 551.67 % LANDLIFEEFE: 546.679]

WAL Spesist AE27t BE= ot ik
TR o= Al $lodch.

Table 6. Available component in the soil after application of soil conditioners.

o PH K Ca Mg Na PO B OM CEC TN
Conditioners
1:5
PAM +Chitosan me/ me/ me/ me/ ppm ppm % me/ %
+(N,P,K) 100g 100g 100g  100g 100g sandy
6.35 362 830 436 260 55867 120 430 1561 025 loam
PAM+Chitosan  6.30 383 850 513 273 557.00 0.96 4.00 14.31 0.23 "
PAM+Chitin 6.30 396 920 567 293 55167 1.04 380 1521 0.23 "
PAM 6.35 367 883 597 303 57567 1.01 390 1452 0.24 "
LANDLIFE 6.10 445 960 7.20 3.23 546.67 069 410 1475 0.23 "
Control 6.60 234 693 273 186 40833 060 3.30 1277 0.20 "
LSD5% 095 176 1.87 1.02 12042 033 078  0.89 0.04
LSD % 136 250 266 145 171.18 047 1.10 1.26  0.06
BA&ol 9lejx= PAM+Chitosan+ (N,K,P) &
7} l2ppme 2 Zigo] 7H wgtorn gge PAM+ H 8

ChitinEF% . 1.04, PAMgEHE: 1.01 2 PAM+
Chitosanj&P#[& : 0.96ppm o] NEf7 gl om MmgrEse} 4
Btkol BEHA Bagol wakeh

OMel 9loj= PAM-+Chitosan+ (N,K,P)g&F7}
43%2 o] 714 @oky the-e LANDLIFE&HE
om fmErEel AEA7F Aot HE R Ato)
ol A&kl $isich.

CECell glej4= PAM +Chitosan+ (N,K,P)&FE
7} 15.61me/100g % 714 @tonf t}-e-2 PAM+Chi-
tinj&FEfE: 15.21, LANDLIFE&RE: 14.75, PAME
& 1452 2 PAM+Chitosanjg##& : 14.31ppmliE
frdom i EEEAleldls A st
il talMe 1% &E A5201 2o CECa&E
o] gttt

TN &&d 9loj4= PAM+Chitosan+ (N,K,P)
JEFEE7E 0.25% 2 71 wgton|, oS PAMEHE
Aom o] F e MEHE et HEe B
ST bl AEA7E Stk 22 A REES
< WEHE S

H5fEtEe] 9l Chitosan #Hilfsel PAM oMz
FH AZE THREE ks NPK ke 713
RS st Eote, 93, 9F %9 GHMES &
RIA EoT Bh DEEEE AREEs el
AR ABRHES oH3 2

L 7o) £FHHES HRE, WAERE, SE, S,
R 3 FEEe ool LIRS RS ol
tste] HEE Aot tHERAM Aboldl: AHM
o] flsiet.

2. 3o AERES, HE, RE, HEHE BE o
FHEE SlolMe R ErEEel sl At
o] B et

3. EvtE £HFHED RE, RR, B, K8 2 FH
oA TR R e dietel A
At

4. T3 5H#ER K, Ca, Mg, Na, P,O;, B, CEC %
o FEAN RA EHEES EEEERT SEolgle
ot R Caol o] wol MHm Lol %
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