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Agricultural Utilization of Paper Mill Sludge Manure Compost
II. Effects on the Growth of Carrot(Daucus carota L.)

Ki-Woon Chang®, Sang-Deog Kim**, Woo-Young Choi* and Kyu-Seung Lee*
SUMMARY

This study was carried out to know the effects of two kinds of peper mill sludge manure compost(SMC-1
and SMC-2) on the growth and chemical cononents of carrot(Daucus carota L.) . SMC-1 contained 18% of
swine manure and 8% of sawdust on a fresh weight basis and SMC-2 contained swine manure without sawdust
a third of the total weight of the manure and S-0(control) was treated with chemical fertilizer only, S-1 and
S-2 was with SMC-1 and SMC-2 respectively, in addition to the chemical fertilizer.

Carrot treated with S-1 and S-2 showed the increasing tendency of fresh weight per root and fresh yield
of carrot per unit area than control(S-0), and the contents of nitrogen{N), phosporus(P), potassium(K) and
calcium(Ca) in carrot grown on SMC treatments were higher than those on control(S-0). The S-2 treatment
tended to increase values of the fresh weight of live leaves, root diameter, fresh weight per root and fresh
yield of carrot per unit area than S-1 treatment. The contents in carrot were higher in the order of K>Ca, N,
P> Mg, and the contents of aluminium, zinc, copper and chromium were below the level of toxicity for plant
growth, and the contents of cadmium and lead were negligible.

From the results obtained, it can be said that SMC application showed favorabie effects on the growth of
carrot when compared to control(S-0), and with the SMC treatments SMC-2 aplication was favorable.
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Table 1. The composition of sludge manure compost 1 and 2
(kgton( %), FW.)

omposition paper Swine
. Urea  Sawdust
Treatment mill sludge manure

SMC-1 720(72) 183(18) 17(2)  80(8)
SMC-2 660(66) 325(32) 15(2) 0(0)
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Table 2. Application rate of fertilizer and sludge manure compo-

sts

Level of fertilizer application(kg/ha)

Treatment
N  P,0s K,0 SMC-1*  SMC-2**
S-0(Control) 90 120 100 0 0
S-1 90 120 100 10,000 0

S-2 90 120 100 0 10,000

* | Sludge manure compost-1, * * [ Sludge manure compost-2.
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Table 3. Effect of sludge manure compost on the fresh weight of
leaves, root diameter and root weight of carrot

Treat- Date of investigation

ment.

Jul17  Jul31 Aug 13 Aug27 Sep. 1l Sep.25

Fresh weight of leaves (9 FW/plant)
S0(Cont) 8+4a 11t4a 9+ 7a 13492 10+4da 7+4a

51 6+1a 13+3a 15+ 12a 17+6a 9+ 3a 6+ la
S-2 7+2a 15+7a 16+ Oa 14+8a 13+3a 13t4a
Root diameter (mm)
S0(Cont) 16+2a 20+3a 21+5a 33+8 32+4ab 29+ 10a
S1 17+2a 22+1a 25+9% 33+1a 3lt4a 33+ 5a
S-2 17+3a 23+1a 27+3a 32+5a 39+2b 38+ 2a
Fresh weight of root (9 FW/root)
S0(Cont) 8+2a 15+8a 18+12a 45+ 34a 40+ 18a 38+ 27a

S1 7+ 2a
S2 9+ 3a

16+5a 26+19a 34+1la
38+ 14a

19+4a 25+ 2a

37+ 17a 48%17a
64+ 12a 57+ 2la

Meanz standard deviation of 3 replicates, Mean values in the same

column with different letters are significantly different(P<0.05).
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Table 4. Effect of sludge manure compost on the fresh yield of

carrot (1,000kg FW/ha)
Treatment Estimated fresh yield
S-0{Control) 4.1+ 274
S-1 6.6+ 2.8a
S-2 7.6+ 2.3a

Mean+ standard deviation of 3 replicates,
Mean values in the same column with same letters are not signifi-
cantly different(P>0.05).
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Table 5. Coefficients of correlation between fresh yield and several

growth factors of carrot

Corrlation coefficient

FW No. Fw Root Root

leave live leaves root diameter length

Fresh yield 0.835** 0.857** 0.833** 0877** 0635

FW ! Fresh weight, NS Not signifcant at 5% level,

Fresh yield was observed on Oct. 4, and the growth factors were
on Aug. 13, 1991, respectively, * *  Significant at 1% level(P<0.
oL).
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Table 6. Effect of sludge manure compost on the contents of
nitrogen, phosphorus, potassium, calcium and mag-

nesium in carrot at harvest time (mg/g DW)
Treat. N P K Ca Mg
S0(Cont.) 63+10a 514072 34+la 56+03a 19+00a
S1 87+ 13b 62+07¢c 40+4b 72+05b 19+02a
S2 82+07b 57+06b 36+dab 64+ 05ab 2.0+ 02a

Meant standard deviation of 3 replicates, Mean values in the same
column with different letters are significantly different(P<0.05).

Table 7. Effect of sludg compost on the contents of
aluminum, iron and several heavy metals in carrot

at harvest time (ppm, DM)

Treat. Al Fe Zn Cu Cr Pb Cd
S-0(Cont.) 95:+28a 39+ 10a 17+3a 41+03a 07 ND ND
51 76+ 8 33+ 7a 1740a 53+t1lla 16 ND ND
S2 894 17a 43+ 22 18+4a 56+01a 09 ND ND

Mean+t standard deviation of 3 replicates, Mean values in the same
column with same letters are not significantly different(P>0.05), ND
" Not detected.
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