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ABSTRACT

The present study aims to develop a new route of paddy straw (PS) utilization in horticulture.
In the first half of the study, we aimed to develop PS-based biocomposites (PS-BC) and their
use in developing pots for horticultural applications. Six different BCs were developed using
PS (treated/untreated) as filler, corn starch (native/cross-linked) and glycerol as matrix and
plasticizer, respectively. BC4 had recorded the highest mechanical strength (6.82 MPa tensile
strength), followed by BC3 > BC6 > BC5 > BC2 > BC1. Among them, the highest density
(2.83 g/cm?®) and least porosity (31.03%) were recorded by BC4. None of the BCs was found
to be antimicrobial in nature. Soil burial tests under field conditions recorded a maximum
weight loss of 79.32% in 20 days for BCI, indicating higher susceptibility for degradation.
Whereas BC4 (57.43%), BC5 (60.30%), and BC6 (60.48%) marked the least weight loss in the
same burial period, which were comparatively resistant to degradation. Fourier transform
infrared spectroscopy (FTIR) indicated a diminished peak corresponding to the —OH group
revealing their susceptibility to microbial degradation. These BCs were moulded into pots and
tested with standard potting mixture and cucumber seedlings under greenhouse and field
conditions. Under greenhouse conditions, 4 BCs (BC3, BC4, BC5, and BC6) pots were found
physically stable up to 28 - 30 days, and the growth parameters of the test plant were normal.
By considering the ease of preparation, BC3 and BC4 were used for field testing. It was shown
that water loss through the walls of the BC3 and BC4 pots was up to 47 and 44%, respectively,
compared to the plastic pot (0.72%). Upon transplantation into the field, the disintegration of
the BCs and penetration of the developing roots out of the pots without affecting the normal
growth of the plant were observed. The cost analysis of BC3 pots was found to be in the range
of 3-4 Rs./pot. The pot making technology was demonstrated to farmers by organizing a
workshop at the village level, and pots were distributed for testing at fields. Most of the farmers
were satisfied with the pot performance, and some of them even showed interest in the pot
making technology as an income-generating activity. In the second half of the study, the
potential of PS (in different volumes) and six de-oiled cakes (DOCs) (2.50, 5, 7.50 and 10%
(v/v)) as potting media (PM) amendments were studied. Further, its subsequent effect on the
physical and nutritional properties of the PM and plant (cucumber (Cucumis sativus L.) and
tomato (Solanum lycopersicum L.)) growth were analyzed. Among 6 DOCs tested, neem
(2.50%) and niger cake (5%) were found to improve the plant growth of both crops. Further,
PS powder amendment to selected PM improved the plant growth, up to 10% (v/v). Beyond
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that, there was a significant growth reduction observed in terms of root length (RL), shoot
length (SL), fresh weight (FW), dry weight (DW), leaf area (LA) and seedling vigour index
(SVI). Two optimized potting media, Developed potting media -1 (DPM-1) (Coir
pith+Vermicompost+Neem cake+PS:77.50+10+2.50+10% (v/v)) and Developed potting
media-2 (DPM-2) (Coirpith+Vermicompost+Niger cake+PS:75+10+5+10% (v/v)) were
evaluated in comparison to peat-based two commercial potting media (CPM-1 and CPM-2).
DPM-1 and DPM-2 recorded, bulk density (0.29 and 0.28 g/cm?), water holding capacity
(59.87 and 59.02%), air porosity (23.50 and 25.61%), total porosity (83.37 and 84.63%),
electrical conductivity (2.64 and 2.76 mS/cm), and pH (6.56 and 6.40), respectively. However,
all these parameters were within the recommended range of ideal PM. Tomato and cucumber
seedlings grown in both DPMs showed significant improvement in growth and accumulation
of macro and micronutrients compared to CPMs and control. The cost of DPM-1 and DPM-2
was calculated as around 13 and 22 Rs/kg, respectively. After testing DPMs at local nurseries,
the owners were satisfied with their performance and have shown willingness to develop the
same if the technology is available or purchase if DPMs are available in the market. By
analyzing the results obtained from the present study and data collected from the survey, it
could be concluded that the PS is a potential source to use in the horticulture sector as a
replacement to plastic pots and PM by employing the methodology developed. Also, the study
opened a new avenue to develop PS based small scale industries at the rural level, which

empowers the rural economy.
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L3108

AT T HT 3662 TRETEE H Ul HI Well (ATH) & 3GAT FH Th 737
AR QAT T Bl 3T & U AT FH, g0 Nug-3maRa srasaifeed
(Frog-diel) fanf@d #ter 3R aeEE IEyEET & faU 9icd @ S J7 3%
39T T ey I@T| Nvd (3UERd /3EUERd) B R, Hlel Terd (GRN/mE-
foiFs) 3R Toia & s #Afcew 3R carfeaseR & & & 39IRT ad OF
37eT9T-31e9T 1 fahfad few a1v & BC4 & 3Tadd Iif3s Uidd (6.82 MPa d=x
erferd) gof &7 oY, 38+ &g BC3> BC6> BC5> BC2> BC1 &7 TATH AT 3o1H &,
a4 o 3TIAA Telcd (2.83 AHAA®) AR wAdH FAT (31.03%) Gor 1 AT
g off A gehfa A Yamueh g arar Ar W B aRFEAfAr F Har g
gt & A1 & fav 20 AT # 31fwdw aoia (79.32%) &fa gor fmar ar, st
fiRrac & T saer 3Tg dacadear & geffar g1 et BC4 (57.43%), BC5
(60.30%), 3R BC6 (60.48%) = Ueh & el AT H TEH HHA dold Gl I
fafgaa far, S qoecAs &9 @ TREe & iR ¥ PRI grawid SRS
TAFEIEHIT (FTIR) & -OH g & 3HeT69 AW $ &# glel T Foha fe2m, fora@
AHITTTe FRMae & TAIT 3R TAgaANeldr T UdT Ioidl gl S sS4l @l dieq &
grerr 3T 3R MeTer3w 3R @a Fr aRufaat 7 aee g @sor ik @R &
qiet & ary wlietor fohar | Aegsw aRfEufaat #, 4 BC (BC3, BC4, BCS5,
3R BC6) dred, 28 - 30 AT d% $ilfas 7 & TR 91w 71w, 3R odeqor dief &
fashrar RIAR FAT A1 T & 3@ 1 €A § 7@ §Y, BC3 AR BC4 &
39T 819 GIeToT & foIv fRar s An| I <@r I o7 R tenfResd & dicH
(0.72%) & Jefell H BC3 3IR BC4 dicH &I SlaRT & HATEAH & UTeil i HaT sheer:
47 3R 44% d& A Td H TARIYOT Fld 0, T &7 dgea 3R 9l & aeeg
g I yATIad fhv 9T dicH & faehraeiier SfSt & yaer ¢@r r@n| BC3 dicH
FI AP faVUT 3-4 FUA/Aic T WAT H 91T 37| JTH TR W FRMMT IAfed
X UICH Sellel T deheileh &l UGl TohdTeAl f foham /m AR Wdr & odeqor &
foT o dicq die T | JfAHRN FAE dicd & dedd § dJse F, AR 374 @
S 3H dehelleh I 3T & AT & FT H I & A0 o o A| HeTTT &
ga AT H, el (AT AT ) AR o -3117er eh (314 (2.50, 5, 7.50
3R 10% (v/v)) &t qifder AfSar (fva) Tyl & §F H &JH7HdT &7 37T fohar
I UT| $Hb 3Helal, VoA & e 3R divor ot 3R et (@R (e dfeaa
Tol) 3R TATEY (AITH ABHIITaSH Tol.)) & G 9T 30 TG FT faReiyor
frar aram| gdeTor fRT aT 6 N A, AF (2.50%) IR AR FF (5%) et
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W%Wﬁaﬁﬁﬁww*ﬁvwml 3% 3odl, 9Ifd due &
died 913y FAEE (10% (viv)) & 9 & gefr & gur g3 8 AT T SIIC]
3T Fel W, S8 I ofel$ (RL), Tl T a1S (SL), ol aofel (FW), qsh aolel
(DW), O &7 (LA) 3R 3/ i gaehish (SVI) & FeeT & gefdr # HAgeaqu!
AT GG TS| & HeTehford Wi Mz, @ Afar Afar -1 @dea -1) @R
er+aaireaiEe+aile ha+diud: 77.50+10+2.50+10% (v / v)) 3R a&f@a a@ifr
Azar -2 @dwa -2) ) (FRROT+IHTRFNTC+ABER Heh+ATd: 75+10+5+10%
(VIv)) ST Hedishel de-3merRd ar arfofsas qifder Afsar (@dva-1 3R ddies-
2) &1 JofelT & fohar arm 7| Sdvd -1 3R SATA -2 F FAM Uh Telea (0.29
3R 0.28 ITHAA), STel UROT &TAT (59.87 3R 59.02%), arg EIUCT (23.50 3R
25.61%), el TEAT (83.37 3R 84.63%), el aTeleheTr (2.6¥ 3R A& mS/cm),
R diog (6.56 3R 6.40), gor Fr AT grenfer, I Tl WA ey qvd H
IR HAT & MR A <t Fdivd A 39T AT AT AR WR & diud A
Ao 3N @ETor & Joiear F gefe R HApr 3R geA Aveh deal & d9F A
HAgcaquT U fe@rar) DPM-1 31k DPM-2 &I oIeTd &Y I0TAT haAQl: ofeTser 13
3R 22 TA/fFAEmE & T H Fr 9 | TURT AT F AU FT {eTor e
& dlg, Al I Jedd & Hse & AR 30R dehelleh 3Ucletl § AT SOk H
ST 3UcsY § o 30 JYaAlel T 3ooT @ At adareT 3readsl & ured aRomaAf
I gderor @ TR fFT AT st T AWWVUT T, IE [ASHY AT ST el
g F ORad Jgufa &1 U Rl SETaET 877 7 toifesd & dast 3R dea
& 9faTageT & ®F H 3YIANT FA & v v gorfaa @ad &1 a1y &), 3eggT o
AT TR R Ao nRd 7 3l B ARfAT weT & AU vh F3r AN
GYelT, S AT FTaEAT A AT FAT B
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