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Performance Evaluation and Analysis of Nursery Containers Made from Rice Husk/Soybean Protein Adhesives
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cultural Waste Treatment and Recycle Engineering Research Center, Nanjing 210014, China)

Abstract: In recent decades, it has drawn increasing interest to develop environmentally friendly products with natural plant fibers as filler.
Straw nursery containers, made from crop straw, enable seedlings to be transplanted directly into soil without harming roots. They are alter—
natives to plastic pots and have been widely used in agri—forestry production. In the present study, a new type of bio—containers with rice
husk as filler and soybean protein as adhesive through thermal compression process was developed. The water resistant property of the con—
tainers was assessed and the effect of these containers on seed germination and growth of cucumber was also evaluated. The correlation be—
tween tensile strength and seedling period was further studied. Results showed that the maximum balance water absorption rate and thick—
ness expansion rate of the nursery containers were 26.78% and 10.73%, respectively, indicating that the containers had a good resistance to
water. The greatest reduction of their tensile strength was about 50% ( P<0.05) after four dry—wet and heat cycle s. The germination of cu—
cumber seeds was promoted by H,O—extracting solution of the containers at low concentrations, but inhibited at high concentrations, which
might be due to the formaldehyde from urea formaldehyde resin. Compared with plastic containers, the new type bio—containers could signif—
icantly promote the growth of cucumber seedlings at seedling raising period. The tensile strength and seedling period had a significant corre—
lation as y=-0.35X%+9.43X-5.85(R?=0.947 3). These results suggest that straw hio—containers would be a good nursery containers for both
agriculture and environment.

Keywords: rice husk; nursery bio—container; soybean protein adhesive; water resistance; tensile strength; seedling effect
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Figure 2 Seedling growth in bio—containers
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Table 1 Physical and chemical indicators of nursery bio—containers

RER TN FERiIRd 4% Total 4 Total 424 Total

Nursery Organic nitrogen/  phosphorus/ potassium/g-  C/N
container carbon/g-kg”' g kg g kg kg™
I 36.81 5.71 0.10 0.67 6.45
I 32.93 6.35 0.31 0.67 5.19
] 3543 6.82 0.09 0.69 5.19
v 27.04 6.31 0.12 0.76 428
A% 27.42 6.17 0.13 0.69 4.43
Vi 33.46 5.88 0.11 0.72 5.68
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Figure 3 Water absorption of nursery bio—containers
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Table 2 Electrical conductivity(EC) and pH in H0—extracting

solution of nursery bio—containers

LI 115 BHILRIRIE 1:10

RSA-I

A HiEK Solution concentration1:5  Solution concentration1:10
Nursery
container LR EC/ pH SR EC/ oH
pS-em™ uS-em”!
1 2860 7.19 1660 7.37
I 2460 6.80 1440 7.04
mm 4270 4.67 2340 484
v 4470 5.01 2430 5.15
Vv 4180 4.57 2270 476
Vi 4540 4.86 2510 5.02
140 - NN
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Figure 6 Effect of HO—extracting solution of nursery bio—containers on cucumber seed germination rate
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Table 3 Correlation coefficients between cucumber seed germination rate and electrical conductivity and pH of nursery bio—containers

U 1:5(Extraction solution concentration, 1:5)

VR 1:10( Extracting solution concentration, 1:10)

RH L% . Ve G " KA
Electrical conductivity P Germination rate  Electrical conductivity P Germination rate
i3 Electrical conductivity 1 -0.846%* 0.383 1 -0.792% 0.532
pH 1 -0.648 1 -0.009

K 4% Germination rate

1 1

T RIRTE P<0.05 7KV 3 A G (WIS ) -

Note : *Indicates significant correlation at P<0.05(On both sides of the test).
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RSA-IVERREFF B, B s N AETUK 78K
B, 4 S HA S AR A LR IR SO REIR , 52
W T 4E A . RSA- T KBULT RSA-11, T RER7E
H R R (F/U) S EE R LUARE T, A iR 8 i (RSA -
I ) He— M (RSA- 1T ) K &5 &5 2 (A A F) T
RAKARS i v D 2 FY A 5 2™, DT A IS 7 Y X A )
Y EEEE I . VEZS A SR R SN SRR
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Table 4 Effect of nursery bio—containers on growth of cucumber plant

3 | Bk Nursery containers
HRAR ndex Plastyftiﬁfainer 1 s I]]:]]Iﬂ!: : v AV VI
Bk Plant height/cm 16.9+3.78¢ 16.24+3.99d  17.29+¢4.58b  17.13+5.65b  16.23+5.39d 17.82+5.47a  17.91+4.88a
224 Stem diameter/mm 4.15+0.55b 4.51+0.37a 4.19+0.52b 3.99+0.42¢ 4.14+0.38b 4.17+0.42b 4.38+0.41a
it Leaf length/cm 5.56+0.51b 5.73+0.43a 5.39+0.46¢ 5.28+0.42cd 5.21+0.52d 5.32+0.53cd  5.62+0.49ab
1155 Leal width/cm 6.100.59% 6.4620.45he¢  6.29+0.49¢d 6.82+0.55a 6.19+0.47de 6.52+0.49h 6.43+0.65bc
P FEL Seedling index 0.246 0.278 0.242 0.233 0.255 0.234 0.245
AR5 4 Leaf area index 33.92 37.02 33.74 36.01 32.19 34.69 36.14
FLFA Growth weight value 5.90 6.26 5.92 5.95 5.80 5.96 6.14

T A B =2 MRS 5 I TR =Kot 82 A R = 3 CRR /B T S (L + M 2 S (L + RIS (i i 5/ SE S e b e 1 ot
AR B TR S AR RO () o AT AN Al 5 bR 22 57 .35 (P<0.05) .

Note: Seeding index=stem diameter/plant height; Leaf area index=leaf lengthxleaf width®™; Growth weight value= Y, (Plant height/averageplant height +

stem diameter/average stem diameter + leaf length/average value of leaf length + leaf width/average leaf width+seeding index/average seeding index + leaf area

index /average leaf area index ). Data with different letters within a raw are significantly different(P<0.05).
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y=-0.35X?+9.43X-5.85(R?=0.947 3)

TR R R B B d-MPa!, R [l
TR AE G 251 (Coefficient of determination ) , &7
Jiteh AR X XS E y AR, J(EER
[ 5 5 A I (R I EAF SRR o 2% [l
VAR T 2 A, S R A [l 5T F {E R 59.95,
A A A 7 AR AL [ ) OC R A B35 (P<0.01), 15
B i 7 ) R [ B AE P=0.01 7KFF I 3 A%
TUDLE B , BB S T B P A 38 5 B AR
JEEXT B R R 52

MRS AT, BT AXE RSA-VITU & ¢ 6k 1 75 1
JUAHATIUE, TR HEPRAE IS hr R X=5.31
MPa, U] RSA-VIZYH 5K 7 v 4 y=34 d, i 52Bn i
FRECH 35 d, R 22V <3% , 0] ) T {8 5 3 06
A5 R R o Ak RSA- VIR F s R b A 5 KM 2
JRNE HRCR R, a5 R A E 1 30 d J5 5k
PRSEREDRAF ANy 85%+2% , T T 70 A I AR5 60% LA
b SRR S v B RS AR S AR R ) S R BE | fE
T 2 B B SRR B P RS AR B oK, H— 7
NS ) o A R HER IR 3 RRIOIAER SOt L oA BE
FSE M FEJRE 4 5 SCHE .

(DFFFE/R G LA R & i HGaE A F R
KK E M, & 0 E RSN VIER {458 B 3
i Bl RS AR BE R R B SR A A K R —
FhREAR Al B P B

(2)VATHRHAIEER 4 YRAb S B AR 58 B A [ 7AE
X, UE RIS AR &y, S 7R R =
~0.35X%+9.43X-5.85(R?=0.947 3 ), Hor [l - ZH A 2
fiif& d-MPa™. RSN-VIF M ERH 58 H 5.31 MPa,
AW 35d,
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