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Effect of the rate and application time of vermicompost on the yield
and yield components of rice (Oryza sativa L. ‘cv. Tarom Hashemi”)
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Table 1- Results of soil physicochemical analysis before the initiation of the experiment
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Table 3- Analysis of variance for yield and yield components of rice (var. Tarom Hashemi) as influenced by rate and split
application time of vermicompost (The main effects of treatments were calculated with taking into account of the control treatment)

LLxﬂ.&QF a3 gl abgt Jsb asbamy sl dls slues \,u?’wv»vl%u_xcm DW&L%Q\W als yim sy wlbs S s Shee Cils p jesls
Sov T w Panicle aS 5 4 s 4 oA 1000-grain ~ Grain Ssdse  Harvestindex
df Plant length Fertile tiller Filled grain  Unfilled grain Spad value weight yield Biological
height number per number per number per yield
hill panicle panicle
IS5 2 3.87 0.05 0.11 31.85 31.25 3.982 042 5213.75 83171.25 1.946
Replication
CoseS s sMis 3 6115 1531 56.21*  813.222"  126.42* 2271 - - 28.99°
Vermicompost rate 2685413. 15379936.
8 1
a sl 6 2.90 0.06 0.06 21.00 8.67 5.85 0.11 17000.9 73417.3 0.752
E(a)
S 3o hy 9 Loty 4 19.17** 0.68"s 12.97* 280.94%* 69.44% 6.01* 0.28ns * - 1.737"s
Vermicompost split 733029.5 2243245.4
application
Lo xldde 12 2.39ns 0.25ns 2.70* 32.09s 3.46" 0.88M 0.08ns 27400.6* 70147.9" 5.09%
Rate x Split
application
b o= 32 3.36 0.29 0.47 21.50 5.67 2.09 0.16 11655.7 56461.04 1.99
E (b)
CV (%) 1.36 2.17 5.81 5.02 20.35 4.10 1.51 3.08 3.38 2.83

Lo y3 685 5 gy ez o 3 Sl e 5 ol3 dan b o 41 57

ns *and **: non significant and significant at 5% and 1% probability levels, respectively.

ns
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Table 4- Analysis of variance for yield and yield components of rice (var. Tarom Hashemi) as influenced by rate and split
application time of vermicompost (The interaction effects of treatments were calculated without taking into account of the control

treatment)
rv_uﬂ.maws 33T 4y gl b Jsb sl ey sl 2 Als slaw ﬂ.,'.wv»v,,LWu_.»& r,v“&(r.f&q BIEYeT) Wl Sl Sidsms Ses Lasls
Sov df s, Panicle oS 5 Wby 4By oA 4l Grainyield Biological Sl
Plant length Fertile tiller  Filled grain  Number of Spadvalue 1000- yield Harvest
height number per number per sterile floret grain index
hill panicle per panicle weight
IS 2 1.77 0.035 0.061 32.42 13.08 0.483 0.569 7103.8 17500.55 0.402
Replication
G 52aS 55 Jludie 2 48.12* 2.850**  4.517° 226.4¢ 85.08¢ 26.71**  0.405" 777220.5** 6295337.2** 27.12**
Vermicompost rate
a gl 4 4.056 0.091 0.090 27.98 9.956 0.690 0.069 14393.05 66138.05 0.720
E (a)
S 508 h 59 Loy 4 20.59** 0.877* 19.38** 322.1%* 56.81% 7.075* 0.277" 725093.6** 2057657.7** 3.031ns
Vermicompost
split application
Lds xldde 8 2.181" 0.153ns 0.491n 14.21ns 4.728" 0.223"  0.072" 13255.27" 57265.69"  4.377"
Rate x Split
application
b s 24 2.422 0.162 0.338 18.35 4.972 2.069 0.163 9870.97 62704.72 2.452
E (b)
CV (%) 1.15 1.58 4.53 4.48 20.99 3.96 1.49 2.69 3.35 3.15

ns * and **: non significant and significant at 5% and 1% probability levels, respectively.

L;\u»mhcqgrvv_ﬁri%u_»rw.{uu_urw.{ﬁw{m&.»ﬁiu {
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Table 4- Mean comparison for yield and yield components of rice (var. Tarom Hashemi) as influenced by vermicompost application

rates

S 5008 259 ke G5 ) ab g Jb ey Sl 25 &ls sl uh?.m.v»vdLWu_L& PN&(TQ&W &l Hm 5y 4l 5 Shes 5 g0 5 Slas ]

Cﬁ%yyuﬁnv (e 5Lw) (e 5Lw) 45 55 55,b 4d g 4d g A A?Wv Cﬁ%puuﬂw,wphv Cﬁ%puu?W%er Cls

Vermicompost Plant height  Panicle Fertile tiller Filled grain Unfilled grain  Spad value 1000-grain  Grainyield Biological yield (4.,s)
rate (ton.ha’) (cm) length (cm) number  number per number per weight (gr) (kg.ha'1) (kg.ha'1) Harvest
per hill panicle panicle index (%)

0 132.8b 23.59¢ 9.067c¢ 82.33b 14.93a 32.12b 24.66b 2939c¢ 5743c 51.20a

5 133.6b 25.01b 12.20b 91.27ab 13.33ab 34.77ab 27.26a 3441b 6730b 51.21a

10 136.2ab 25.56a 13.13a 96.87a 9.66ab 37.09a 26.93a 3790a 7749a 48.85b

15 137.0a 25.87a 13.17a 98.73a 8.86b 37.17a 27.13a 3868a 7932a 48.74b

LSDsy 3.40 0.489 0.4894 9.15 5.88 4.83 0.662 260.5 541.3 1.733

AL el gme oDl LB 4 /00 Qr\. 3 LSD 05a3T bl s O g 2 53 aslin o > S Sl sl QF,..\JW.“Y
Means followed by similar letter(s) in each column are not significantly different at the probability level of 5% according to LSD test.

V-0
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Table 5- Mean comparison for yield and yield components of rice (var. Tarom Hashemi) as influenced by split application time of

vermicompost
G gaS 503 Ll &&N‘En_ D90l dmy sldal 4l g3 5 &l slu »uﬂum.v»vuLWu_L& PN\.CT@L.W &_uubbv ﬂﬂ&&&nub&v
Vermicompost split application (. st.) oS s Filled grain g o~ GESs s ?Wurwv (s s ?Wurwv
Plant height Fertile tiller :c:\_cwﬂ per Unfilled grain  Spad value  Grain yield Biological yield
(cm) number per panicle number per (kg.ha) (kg.ha)
hill panicle
100% basal fertilizer (T1) 134.0ab 11.36b 86.17c 15.00a 34.42c 3227d 6536d
50% basal + 50% tillering stage  135.0ab 12.08b 89.25bc 13.17ab 35.34b 3340cd 6723cd
(T2)
50% basal + 50% heading stage  135.0ab 11.07b 92.83abc 11.25abc 34.89c 3503bc 7053bc
(T3)
50% tillering stage + 50% 133.7b 11.32b 94.50ab 10.08bc 35.46b 3615b 7250ab
heading stage (T4)
33.33% basal + 33.33% tillering + 136.9a 13.63a 98.75a 9.00c 36.32a 3863a 7630a
33.33% heading (T5)
LSDsy 3.04 1.140 7.71 3.96 2.40 179.6 395.2

Means followed by similar letter(s) in each column are not significantly different at the probability level of 5% according to LSD test.

AL eyl fme Dl BB 4 /00 N(rr.\iu LSD 05057 bl 5 O g 2 55 asline r»&v,hﬁn(m_nrv shls &F'.h.ﬂ“r..
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Introduction: Biofertilizers, which are considered to be one of the principal
components of sustainable agriculture in farming ecosystems, can significantly aid
in the elimination or reduction of chemical inputs from farmlands (Sharma, 2002).
Compost and vermicomposts with low-cost production technology are promising
sources for converting the wastes of industrial agriculture into valuable biological
fertilizers. Vermicompost can be used as a soil additive on farmland to decrease
chemical fertilizers consumption due to being able to provide plants with nutrients,
increase soil cation exchange capacity, and improve soil water holding capacity
(Tejada and Gonzaler, 2009). Vermicompost increases the availability of soil
nutrients elements such as nitrogen, phosphorous and potassium for plants through
enhancing activity of beneficial micro-organisms in soil. This consequently results
in increased crop yield and enhanced sustainability of rice cultural system. Since
there is limited information available on the effect of vermicomposts on rice yield,
this research was performed to investigate the effects of rate and split application
time of vermicompost on yield and some agronomic traits of Tarom Hashemi rice
cultivar.
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Materials and Methods: The experiment was carried out as split plot in a
randomized complete block design with three replications in Amol in 2014-2015.
The treatments included rates of vermicompost application in four levels (0, 5, 10
and 15 ton.ha') as main plot and vermicompost split application time in five levels
(T1: 100% basal fertilizer, T2: 50% basal + 50% tillering stage, T3: 50% basal +
50% heading stage, T4: 50% tillering stage + 50% heading stage and T5: 33.33%
basal + 33.33% tillering stage + 33.33% heading stage) as sub plot. Pure nitrogen
from urea source at the rate of 36 kg.ha' was uniformly split-applied throughout
the experimental plots: 50% before prior to transplanting, 25% at the tillering and
25% at the heading. At the end of the season, some agronomic traits and grain yield
were determined. Data analysis was done by using MSTAT-C software and means
were compared using the LSD test at the probability level of 5%.

Results and Discussion: The results showed that the effect of different rates of
vermicompost was significant on all the agronomic traits and grain yield. The effect
of split application of vermicompost was significant on the measured traits except
for the panicle length, 1000-grain weight and harvest index. Also, the interaction
effect of the treatments was not found to be significant on the agronomic traits
and grain yield. The greatest average grain yields (3790 and 3868 kg.ha') were
obtained from vermicompost application rates of 10 and 15 ton.ha™, respectively.
Under the influence of vermicompost split application, the highest rice grain yield
(3863 kg. ha') was achieved when vermicompost was split as 33.33% basal +
33.33% tillering + 33.33% heading and the lowest grain yield, decrease of 16%
relative to T5 treatment, was associated with no split application of vermicompost
(T1). It seems that if vermicomposting is applied in three splits, it can boost
plant growth and consequently increase grain yield. This has been attributed to
the role of vermicompost in improving soil structure and enhancing soil physical
and biological properties, which, in turn, result in increased nutrient availability
in the soil during different vegetative and reproductive stages of plant growth
(Afsharmanesh et al., 2016). No application of vermicompost resulted in the lowest
biological yield (5743 kg. ha'). Increasing vermicompost rate to 10 and 15 ton.ha™!
raised rice biological yield by 26 and 27%, respectively. When vermicompost was
split-applied, T5 treatment produced the highest biological yield (7630 kg. ha''),
which did not show any statistical difference with T4 treatment. T1 treatment gave
the least biological yield, which was almost 14.3% lower than that of TS treatment.

Conclusion: According to the results of our study, the application of 15 and
10 ton.ha™! of vermicompost and application of vermicompst in three splits over
the plant growth stages led to the increase of yield and yield components in rice.
This indicates that using vermicompost as a complementary fertilizer along with
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chemical fertilizers, although might increase production cost for growers, it can
to some extent reduce nitrogen fertilizers consumption, which will be an effective
step in attaining sustainability in agriculture and preserving environment.
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