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Use of coconut and sugarcane residues as rooting substrate for pulpwood clonal plants production

V. Prasath”, R. Seenivasan, P. Chezhian, C. Malaimuthu, T. Stalin, R. Rajesh, S. Rajeswari
Department of Plantation, Tamilnadu Newsprint and Papers Limited, Tamil Nadu, India.

[ Abstract] Success of the containerized clonal plants production relies largely on the rooting substrates. The
partially decomposed coconut residue (coir pith) is being used for the production of seedlings/ clones for horticulture
and plantation development. A study was conducted to find out the possibility of including sugarcane residue—
sugarcane bagassse pith (SBP) as a substrate or partial substitution to coconut coir pith (CCP) for pulpwood clonal
plants production. These two residues were mixed in different proportions (100, 75, 50 and 25 %), co-composted
using fungal-bacterial consortia and analyzed the substrates for various physicochemical and chemical properties.
The results showed that composted substrates met the standards of rooting media. The pH, EC, exchangeable cations
and available nutrients were increased. The bulk density and organic carbon content of the substrates were found
reduced and. The C/N ratio was reduced from >100 to the range of 20 to 30, which is ideal for rooting substrates. The
survival of Casuarina and Eucalyptus hybrid clonal plants showed that 50 % of the CCP can be effectively substituted
with SBP. The growth parameters (root volume, shoot length, root/ shoot ratio and number of new leaves) of these
two pulpwood clonal plants were improved using the co-composted/ mixed substrates. Therefore, this study
concluded that 50 % or 25 % of coir pith can be substituted with bagasse pith for co-composting and utilization in
the pulpwood clonal plants production.

[ Keywords JRooting substrate; Sugarcane bagasse pith; Coconut coir pith; Pulpwood clonal plants production;

casuarina; Eucalyptus
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A AMAE N EARE . BT LB IEA R, & 4R
AP AT SR T I o SR AT R RL R g, DR, 3R 84T
MR IJHET ARIEAM Rt b CR IR, H AR5
R 7.5 T3 BN, Oy T SEEURTE H bR, SRARAERE
T e R A P AR I 2 T A AR AR A SRR AT
ROy BA M@ R B o R Bia A RO &t
o BEVEORITIN 8] B R AR B 12

o R AL ) D 3 R T TR A A
MIEEf . Yok L. . fAoehb. B WA
A L T g e B R A P AR 2 TR
S WA A KAL) TR SR A BT
PERLIR D> LA PR I A MR, X S i 1 4
SRR Rk, AR FEYIH R 2 5 R 4
o 5y 45 (10 AR AR B S A RSS2 7 BERR S P A ) v A2
THBOR M B 2

AR B R (4 o R A A T FEAE AR AT R
PRI RAFA R TER, F 0 IR M
AERREE R B ER L A SRR R e T S R
AR R AR BRI . ERREE B ES
PERAESE 2 TE R, RO & A B T e b
VA PR AR B N R A EIE H
HEK R BARKAE S 98, I HAERRIE BT BRI AR
TRFFIEEW. EMREEH pH {H. EC ALK S
EARILEE, PUOVEA S 2R RS MR 57
I3 A RO LA SR BEFNL & A B R S b
TR RS RURL, I H 5 1AL BN S5 HAd I SR 5 s
B LA R AN SR (0 — BRI A S TR AN
KA WA AR AR N A 2%
LR SO AR AT 2R AN R R

FEENRE, 294 8.1 JIA W LA 8. T
By FoRe A B Sk« MR A P B
RIS i T S (A% 0 LBk, B0 R A P 8 A AL
FBUELEIZH RO, SRR 5T £F 4t A% v 7 A AR
MR FEIFE IR TERE, 20 5T 52 50-60%, R
TAFAL . BRTEHEd T & RKEES (500-
600%) « &1 FH 5 752 HAE F1 BRI AEDIRERRIE g
KRR EE) M ORRE, BT a8 i A A4
PRIAERRIE, IFROA YR IR AT LA TE AL AR A
JRTSE G A FAT, fEEIE, K2 EAURANE
ARAT AL F > A BB e s A O B ARSI, A2
FRARAR T A -

SIS : R R (7 S LR W P LU R N
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AFEE, AR T EPE, PR 3.5214 A2,
FETE 6000-1 A ENT, BN RN H e F T & Aol AH
KIE BN (a0 3Bk B e RGN R AE HLEED
IR A FH H e v 7 HE T A D AR AR o 1 ik
U1, Bl s R AL, R AN RER
FEVE AL FEAS b 2 AR 1 i B R B . DRI, 3K
IR 70K H 1 7 6 (SBP) HUph B8 5 R 55 58 (CCP)
SEEAEH, AR RARA e A A = ) A AR R

2 MRFITE

AT A AR AR B A FE DL RS (viv) -
Ab B 1-100% M 5% £F 4E 88 (CCP) ;. Ab H 2-75%
CCP+25% H ¥ ¥ £ (SBP) ; 4t P 3-50%
CCP+50%SBP; #b# 4-75% CP+25% SBP; AbFE 5-
100% SBP. Ay | Ab P FH1E 554k 2 i A AR 15 7 ik 1)
B, W1 R, RN G T R R,
FEA% H FL R B Pleurotussajor caju FITIUAEWIEL & &
( Trichoderma viridae + Bacillus velezensis +
Psedomonos flurosence) #4T 35 K (5 JH) HIPL# 4
fitt. TR RFEZ ATAIZ J5, X255 I 340 25 F0
BT T dr . e, KRV 60°C (1)
PP T, SRR AR, IR &R B4 A
AL MR o 76 1:2.5(w/v)[E 7K EE R K B B il s
AN pH AE AT HL %o,

FE 10 T2 5 K F Gohardoust 25 A\ H ) 72
Pl . o, 1 TR R SR e R AR R
AFEFRE, LR AT A AR R R T T
B O(FH) .

i’ﬁﬂ%ﬁ (BD; g~cm‘3) =M- op/V ¢

A, MOD AT (g) s VCHETEHE
JRAE B T RRFR (ce) o RFTFRBSELT 4 AH e
EEER G, BD iFHE AR

HEFRZEREE (BD; g-em®) =MODI1+ MOD2/VC.

Hrf, MOD1 Al MOD2 43 IR 7R A 1 FIEH4
2 A .

2 NUSHIE AR PO 8 o K — T2 B i T3
R, TG K EAARL . B ALERARL (TPA)
ORI T 75 KK . WAE, HEHEKE
B AR ASFLBARR (APV) o sFLBR %, A L%
FIEFKRE T E 2 bed LR A 305

SMILBER (TP; %) =TPVx100/CV

BAFLEE (AP; %) =APVx100/CV

K& (WHC; %) =TP-AP.
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Hrp, CV-BEAM, TP=RFLE%R, AP-# <AL
B, TPV-AFLERAF, APV-l S FLER A, WHC-
FrKE,

Bl (EREE-EEKE R URHEAR & B THER

M ZBREARGIEE 2 /NG, SR i
A HPH 85§ (Ca?". Mg?t. Na™fl K*) HEAT (50
200, A A2 e P A NV P VR S VI R, T AL P R
F K JEe ik e o, A AR & VR A IR
PEES AR 2 Yo A S SR LT A AN 25
TRZAETREAGE R, HMEF=YR (P K. Cav Mg,
Na) [ 5E K% TF 25-5-5mIHNO3-H2S04-HC104
PR IR AR B 2L ot iy i e it AE
600nm AL ERY, Ca. Mg Na A1 K % Wi ai By
%Y
AT FUASE FH B ARIR A TR A A e 5 fp (o
FEgw5 CH-5) Rl 4228 Cse &g 5 TNPL-193) .,
T VA AN ) AR AR 5 o X AR T B AR ) AE PR I IS
R, B EE BN 40 NMEMREEFRIL (NS FR LA
& 93ce) F1, HPENURBEABE =S, EE 3 IR
FER/NI BT 10 JEOK A R 8 e A Al Fe e b 25 7
EMEAE AR R, (R E R EEY . 1R
W% =GR 30 KJa, sk e E
T 10 RESEAER R, SRR T A Gt WS .

9T VEAS S0 AR b B A PR IR R, FER
JRR S8 AR B8 T B R P PRI AR B B 2 5 D B T AT
(%) Fl—ueE K SH, BRI (RS s
s ogem?) o K (em) o WRZFHE (R BT RIHR
FZED) RVRERRAE ) BT R

B $0i 3 o = Ik R SLES P IE . AR
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T A ) (A7 2 A0 AR K S OB SR B R 3 22
S AT (ANOVA) AT R 56, FF R H /) B 3 VA 40
(LSD), P<0.05. N I #EE 1A () B B2
1E 2 EPE/KF P<0.05 N#E4T T Duncan 75

3 BR5ITIR

1 SR E R T AT T A LR )
AL 2E AL 22 . MEAEZ 1T, CCP 1 SBP ] pH
E 8 EEME (<7.0) , SBP [f] EC {8 (0.18dSm™) i
F CCP (0.89dSm™') . SBP (K% B AIEFKAE F193
b CCP =4 31%H0 9%, CCP ) B a] A2 Bl 55 1
. CCP (] Ca 15N 9.56Cmol(p*)kg, K fHA
8.79Cmol(p*)/kg, T SBP fJ Ca {iN 8.78, K {HAN
4.94Cmol(p*)/kg. CCP [ R] A4l & & & SBP 11 11
5. SBP "2t Mg(2.96Cmol(p*)/kg) & T
CCP(0.14Cmol(p*)/kg). &5 1A HLEK(OC) & =R I
CCP 1] OC(28.56mgkg™")i% =T SBP(23.26mgkg™"
[k, CCP 4k 2% 85> N+ Py K. Ca fil Na tH#
SR, SBP ) Mg & & (0.72mgkg!) &
CCP(0.36mgkg ) HfE . PIFHIEI Y C/N ELEER T
100(CCP *4 105.78, SBP 4 110.96).

FEASE FH J 1T B PR AN AR P R B A fe W5 2]
BRI SR M A B R R R 35 R
J&i» pH EAT EC B 7o pH E HI 2% BH 56 S5 b
IKAL B A S AR = R, T A T T I
A=A PR S fffa, PAFRIE 0 ) 25 B 3 PR AR
ES N ARIEN Ui PN LS /I N A RS RO 0 A s A AL
EC FHFH B (138G I 2 B LE o) fift i A2 8 7R B 14
IR o Na (99800 A2 B T HE JE A2 A 5 i
RS TR BT NREY RS
TR AE, AL S BRI B L PR, I TR
MEERAE, FrifFirIocE CCP Fl SBP F1fI N, P,
K. Ca. Mg il Na #34/in, 17 CCP * /) Na MJa .

CCP 1 SBP £ i H:HE It AT 3R 15 HH A8 1) 75 H Y
(0.22 % 0.24gem™) , FUNFEAE 0.2 & 0.4gem™
Z ] A AR () BRAE G BT AR S PR R AL A,
75%SBP+25%CCP (K EE = (49.23%) , HiX
5 25%SBP+75%CCP (49%) . T & 21L& P s
T Ca. Mg Ml K ¥J84 00, Na B08/b. o etns
RSy (N. Py K. Ca. Mg F1Na) &8N, &
HLER B8 P HE R CUAIE S o] B 38 v & =, B dE
N. P. Ca. Mg fl K, HieifERergizm. Lo
YRR AR M R IR T SRR, SBP 5
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CCP H:HE AR Bl R G A AR P IR 22 5 290
AR, VYR KREMEEESE A MMAEYD
I3 FR RN b £ ) 225 53 R ORE TOCE 2 I W) B IR
iR, XAETATH BB R AR E] 7RSS, B
fift JEE Sk B E R F T

EA R, mTMAEMDBIER, BATIWE
FIHE NS BB E LI PG SR, TEAFRIE
AT, BRAEEERE (28.67 & 2929) . BRALL
ST AR AR I R AR e AU A R A R . 7RI
PIRRELL T, R AER R, HREDIBBE, S
WRRERA R . FH, Bm A L2 S EEE E
1oy AR Z IR A BB S . BRELL N 20-40 (1)
FE RIS A TR AR A e

AEMRFIE CCP. SBP M HAN[FRIZH A W& AR
PR B8 FIAZ B o B RELAR IR S S fAE K S 4 (R 2
K o1) 100%CCP 1] A 35 X 8B &, 5
50%CCP+50%SBP 1] B% 3 % 7& 4 i % b A1 4

(p<0.05) . FFIMABERC. FLBRE/FKEE It
12OV B v PR I S R . A, B
R IR 2 bU PR 8 i 2 A A T RSty 2R T R 3
THERE .

TEARRE H, CCP+SBP 4 & ks 3 5L g A= K-
SR, BIARARAR . 2R AR e LU AT i B 3 i 1 o
A CCP MRs9R3E . 100%CCP (3577 FL 5 A F)
TR Te B ARAA R I (p<0.05) o #Rif, AR
H CCP A1 SBP Wi¥zaREMpnfa HAh A KS%, W
K MR LA SR T . AR AR,
WL P45 B R R o b 2 A Sy o A 7 A KA e o T
FL PRIy PR, kAl SBP 2 A ML EE
BT AR WSO ) 5 3R 400 o B S5 0™ ) o SR R
BUE A, WA A R A AR SR F [3 1] (R,
FEA R FRE R RIS SBP Al CCP wJ 42 = A Bk
BERIRGAR o P A A0 PR R AR K R

*1 MR EANRIOIBELF S R FER

2% ik g N CCP+SBP (50:50)  CCP+SBP(75:25) CCP+SBP(25:75)
RO AN RPN AN BRI mAN BRI RAR BN RAR
VIBERAL S R
pH 6.45 7.12 5.72 6.45 6.43 6.66 6.27 6.58 5.94 6.15
EC (HVEITTTFKD 0.89 0.99 0.18 0.23 0.41 0.43 0.72 0.75 0.54 0.57
HWREE (grem ™) 0.44 0.21 0.58 0.24 0.45 0.22 0.35 0.22 0.36 0.24
FKE (%) 7426  57.63 8049 5845 65.33 46.50 7123 4923 65.63  49.00
THMS (Cmolkg!) 956 1080  8.78 9.20 6.43 7.20 7.56 8.33 8.79 9.56
ek Mg (Cmolkg ') 0.14 0.20 2.96 3.80 2.06 2.40 1.37 1.86 0.96 1.23
ZHPE Na(Cmol kg ') 223.54 20190 2028  23.70 94.57 8470  118.17 10250 157.00 136.63
ZHMH (Cmolkg!) 879 9.52 4.94 5.30 7.04 7.26 4.02 4.95 6.21 6.73
HE L 2856 159 2326 148 25.64 12.04 2353 1256 24.86  13.36
BRI (25T 70

A (Zr ') 0.27 0.63 0.21 0.56 0.25 0.42 0.23 0.43 0.22 0.46
B (Tt 0.02 0.07 0.03 0.08 0.02 0.05 0.03 0.05 0.02 0.06
B (25T 5D 0.79 1.26 0.59 1.18 0.58 1.03 0.63 1.21 0.54 1.15
5 (/T3 0.41 0.52 0.37 0.48 0.38 0.5 0.40 0.51 0.36 0.48
B (=5 T3 0.36 0.48 0.72 0.89 0.68 0.83 0.43 0.59 0.70 0.85
(=T 1.23 0.57 0.21 0.25 0.43 0.44 0.66 0.73 0.41 0.44
BRAL 10578 2524 11076 2643  102.56 28.67 10230 2921  113.00  29.04

4 Z5ip Bl CH AR BB 2= AL 22 1 i 5

FEENRE , AR AR O R IAE A IR 2 0
/T R R A P AEAR KR R AR A TR 0
ORISR (MR FeRE) AN AT 22
- S R RRCE Y S, R H T
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ZRNAER o AR AT TSR, 50%8 25%0H)
BB SERE AT LA H REvE R AR, AT R T 4R
AR e T A EAR =R EE 1T
1 CCP-M 4T %%, SBP-H HE s, ¥Iuh-HE LT

BHT; RA-RE . ITAEARR =ZKERW
PIME, FRUEZEN (£SD) LSD-p<0.05 i ()5 /N i
25 CCP-HRFcof4iffi; SBP-H L& 4 4 fi s

CHC-ARRFE A v b ;s BHC-HM 4438 v b

R2 TREERERMARRENZRG RS 5 EEYM AR

TEIE R iEE E{EEr SN /76 B B
Fbt
CHC SD EHC SD ¢cHC sp EHC sp CHC SD EHC SD CHC SD EHC SD SD EHC  SD
100% 4L 92.08 £1.49 9431 +2.01 1.07  +0.02 133 +0.02 3528 +£1.77 33.33 +0.92 027 +0.02 0.52 +0.02 +0.04 0.78 +0.14
25%K4iE 83.06 +2.39 85.28 +1.17 0.81 +0.02 1.04 +0.03 33.33 +2.07 33.22 +0.39 0.28 +0.01 0.53 +0.02 2.11 +0.10 1.67 +0.06
50%U 4R 5 90.83  £0.92 9247 +£1.52 1.12  £0.02 1.07 +0.02 32.78 +£2.27 38.56 +1.07 0.29 +0.01 041 +0.03 3.11 +0.12  1.67 +0.05
75% 4R 5 87.36  £2.63 89.53 £1.92 098 +0.03 1.07 +0.02 35.71 +£1.21 3339 +0.34 0.25 +0.02 0.47 +0.02 3.67 +0.06 0.67 +0.07
100%H5 4 5431 +£236 55.56 +0.7 0.74 +0.02 098 +0.02 3142 +044 33.06 +0.32 037 +0.02 0.54 =+0.01 0.89 +0.02 0.56 +0.02
LSD 8.40 4.07 0.07 0.06 0.98 0.98 0.02 0.03 0.46 0.24
4
120.00 4 —4 h e 1.40 ~ — b
A=
1.20 - i N
100.00 - I I - I 4 7GH I e
~ = 1.00 -
3° 80.00 - I I I
S ?ﬂf 0.80 -
1 60.00 -
b I £K 0.60 -
It 40.00 - X040 -
20.00 - 0.20 -
0.00 . . . . . 0.00 T T T T \
100% 25% 50% 75% 100% 100% 25% 50% 75% 100%
CCP  SBP SBP  SBP  SBP CCP SBP _ SBP  SBP  SBP
YN
38.00 - i 3.50 - YN
37.00 1 ap — 200 M
36.00 ab 07 —
~ 3500 - ab 52501 b
K 3400 -
B 33.00 - I ~ 2.00 -
~ 32.00 - 1.50 - ¢
® 3100 - .i:
® 30.00 - 1.00 -
29.00 - R 0.50
28.00 - :
27.00 . . . . . 0.00 ; . ; ; .
100% 25% 50% 75% 100% 100% 25 % SBP50 % SBP75 % SBP 100 %
CCP  SBP SBP SBP  SBP ccp LR SBP

B2 REMEFARERERPEKNFERMBIEKSY ORREFEN KA THNE) RELEREHENEE
HEFEEFERPENEZT DMRT EEEES (p<0.05)
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