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Table 1- Physical and chemical properties of the soil and animal manure before the start of the experiment
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Table 4- Mean comparisons of simple effects of animal manure, nitrogen and phosphorus on measured traits in vegetative
and reproductive stages of hemp
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Shoot height Shoot diameter Shoot dry weight Leaf dry weight
cm) cm) (@ plant?) @ plant™)
1 2 1 2 1 2 1 2
b ags 0 32.61a 81.92b 1.44a 2.76b 3.91a 22.83b 11.66a 63.27b
Animal
manure 10 34.50a 85.66b 1.86a 2.97ab 3.91a 25.24ab 12.11a 72.16b
(ton ha®)
20 36.38a 96.90a 1.87a 3.17a 4.07a 26.90a 12.70a  96.05a
30 37.38a 98.27a 2a 3.17a 4.28a 27.82a 12.81a  101.45a
Oy 35 0 30.54b 75.48¢ 1552  2.63c 4.35a 20.91c 1057b  57.80c
Nitrogen
fertiliz_?)r 50 35.33a 92.84b 1.80a 3.01b 3.71b 27.28b 12.64a  90.00b
(kg ha
100 39.79 103.75a 2.02a 3.42a 4.09b 28.91a 13.72a  101.87a
JELIY 0 36.44a 91.75a 1.73a 2.96a 4.06a 24.90b 1191a  77.35b
Phosphorus
fertiliz_?)r 80 34.00a 89.62a 1.85a 3.08a 4.25a 26.50a 12.70a  89.12a
(kg ha
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The columns that share at least one letter have no significant differences according to LSD test at 5 percent of probability. 1 and 2
are vegetative and reproductive stages of hemp respectively.
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Table 5- Mean comparisons for interaction effects of animal manure and nitrogen levels on
measured traits in hemp

01> 355 039 ABlw SWS (339 Sgdam 3,5es il 3,Sdos
Animal Nitrogen Shoot dry Biological yield Seed yield
manure (ton ha®)  fertilizer (kg ha™) weight (kg ha't) kg ha'h
@ plant™)

0 0 1697 g 428653 g 128437¢

50 22.45 ef 5988.52 f 1491.46 de

100 27.09 bc 7309.11 de 1931.99 ¢

10 0 20.7 f 4542.14 g 1397.58 de
50 26.48 cd 6550.06 ef 1818.34 ¢

100 29.56 ab 7994.35 cd 1859.12 ¢

20 0 21.93 ef 5678.46 f 1491.51 de
50 27.48bc 8898.99 bc 2201.74 b

100 30.13 a 10099.33 a 2539.65 a

30 0 24.06 de 6327.90 ef 1517.13d
50 30.73 a 9697.22 ab 2204.87 b

100 28.69 abc 8935.57 bc 1845.80 ¢
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The columns that share at least one letter have no significant differences according to LSD test at 5
percent of probability.
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Table 6- Mean comparisons of simple effects of animal manure, nitrogen and phosphorus on measured traits in
reproductive stage of hemp

< N ol . 3, 5os Cadls y ad W
T e PO S sese e
allocation Shoot allocation  Biological ~ Seed yield index
allocation yield (kg ha't) (%)
%) %) )
%) (kg ha'®)
ol 358 0 52.34b 20.08a 27.58a 5861.4c 1555.94¢ 27.58a
A”'(:’;"’: rr]';‘?‘f;“re 10 53.31b 20.08a 26.60a 6562.2b  1691.68bc 26.60a
20  57.24ab 17.06b 25.70a 82256a  1855.93b 25.70a
30 60.38a 17.06b 22.56b 83202a  2077.63a 22.56b
5oy 255 0 52.05b 20.25a 27.69% 5358.8¢ 1422.65¢ 27.69%
N'“O(?(Z”hf:_rlt)'"zer 50 56.67a 18.25b 25.07ab 7783.7b 1919.10b 25.07ab
100  58.73a 17.19b 24.07b 8584.6a  2044.14a 24.07b
i 355 0 54.79a 19.28a 25.92a 6798.8b  1685.86b 25.92a
Phosphorus 80 56.84a 17.85a 25.30a 7685.9a 1904.73a 25.30a

fertilizer (kg ha™)
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The columns that share at least one letter have no significant differences according to LSD test at 5 percent of
probability.
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1- Growth-Differentiation Balance Hypothesis
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Table 7- Mean comparisons of simple effects of animal manure, nitrogen and phosphorus on measured traits
of soil in vegetative and reproductive stages of hemp

SE ol SE 059 S 0,5 & o1 o

Soil carbon Soil nitrogen Oy R OlP =

%) %) Soil C/N ratio

1 2 1 2 1 2
I 0 054c  0.55¢ 0.06la  0.057b 8.32a 9.34a
A”'(rt‘;?]' :;i’;“re 10 061b  057bc 0067a  0.07a 9.40a 8.23b
20 068a  0.59 0.068a  0.075a 10.24a 7.97b
30 070a  0.65a 0069a  0.077a 11.65 8.57ab
3o 255 0 06la  057a 0.063b  0.067b 10.72a 8.75a
N'tro(glf;r‘:g_rf)"'zer 50 064a  0.61a 0.066b  0.071a 9.93a 8.48a
100 065a 0.5 00742  0.073a 9.06a 8.35a
Jid 35 0 062a 058 0.065a  0.069a 10.17a 8.57a
Phos"?ﬁé“ﬁ;‘i)”"'zer 80 0.65a 0.60a 00692  0.072a 9.63a 8.49a
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The columns that share at least one letter have no significant differences according to LSD test at 5 percent

of probability. 1 and 2 are vegetative and reproductive stages of hemp respectively.
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Table 8- Correlation coefficient between measured traits in reproductive stage of hemp

I, FETWIR: S gj9 SS9 e S o
a3l gl - L - S S S Gjop NS Comd
Shoot Shoot » o Soil S 59 0
height diamete  Shootdry  Leafdry Soil nitrogen s I"é’/’N“‘
o) r weight weight  carbon(5) ©6) rg':i 0 ()
&) 3 (4)
1) 1
¥) 0.374” 1
3) 0.318™ 0.214" 1
(4) 0.307” 0.042"™ 0.305™ 1
(5) 0.302" 0.186™ 0.301" 0.239" 1
(6) 0.254" 0.163™ 0.183™ 0.107™ 0.133"™ 1
) -0.015"™ 0.108"™ 0.019"™ 0.054"™ 0.421” -0.687" 1

oy gy 5 S e 40 )b e MBS dgng Cud Sy # g% > e OS] D55 pac 1 NS

ns : Non- significant, * and ** significant
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at 1% and 5% levels, respectively.
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Table 9- Correlation coefficient between measured traits in reproductive stage of hemp

039 039 )
e, s s Ojere O G Sl oL
Al Alw 53 ablw Sy Sk s SB 0395 & @l Sl ORI
Shoot ~ Shoot Shoot Leaf  Soil carbon Soil Se Seed o Oi; f:él Harvest
height ~ diameter(2) dry dry (5) nitrogen  Seil C/N yield ieldg(9) index
(1) weight  weight (6) ratio (7) C)) y (10)
®) 4)
@) 1
) 0.553" 1
(3) 0.597" 0.610" 1
4) 0.512" 0.420™ 0.627" 1
(5) 0.259" 0.192™ 0.350"  0.369” 1
(6) 0.227™ 0.298" 0.419"  0.4477 0.457" 1
) -0017™  -0.159™ oa74m 0192 0.305™ -0.689™ 1
(8) 0.456™ 0.503™ 0.750"  0.682" 0.293" 0419  -0.213™ 1
) 0.553™ 0.495™ 0.749” 0.976"™ 0.383" 0.476”  -0211™  0.815” 1
(10) 0.359” 0.186™ -0.326™ 0.705™ -0.210™ -0.265" 0.122™  0.073®  -0.59" 1
oy iy 9 Sy e 50 )b pxe MBS Dgng i iy * 5* b Gxe BB dgng pis 1 NS
ns: Non- significant, * and ** significant at 1% and 5% levels, respectively.
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Introduction

Hemp is used in the food, drug, and natural fibers. Assessment of various systems of plant nutrition is one of
the ways to improve field management and production of medicinal plants. Nitrogen is considered a necessary
element in plant nutrition. Nitrogen uptake as ammonium compounds form, serves as starting material for amino
acid biosynthesis and additional N-containing compound such as pyrimidine, purine bases, chlorophyll, proteins,
nucleic acid, vitamins and other organic compounds, therefore, the higher plants require larger amount of
nitrogen. Phosphorus is the second most important nutrient in plants. Studies show that application of animal
manure provides different nutrients for plants. Application of animal manure in soil at the optimal level for plant
growth provides a opportunities for soil fertility, conservation, sustainability, and protection against degradation
but they need time to release their nutrient. Various studies showed that the combined usage the animal manure
and chemical fertilizers (like N and P) has positive effects on soil, growth and yield of plant with the aim of
protecting the environment. Organic and inorganic fertilizers are effective on soil C/N ratio. Soil C/N ratio is
important factor for plant and soil. It is important to study the different stages of plant growth responses to
organic and chemical fertilizers for plants production. Therefore, the present study was undertaken to evaluate
the effect of organic amendments enriched with chemical fertilizers of nitrogen and phosphorus and studying
changes of soil C/N ratio in vegetative and reproductive stages of hemp.

Materials and Methods

To study the effect of different levels of animal manure and chemical fertilizers, a split factorial experiment,
based on complete randomized blocks design with three replications was conducted at the Research Farm of
Faculty of agriculture, University of Brrjand during the growing season 2013-2014. Experimental factors were
animal manure (0, 10, 20 and 30 ton ha™ well- rotted farmyard manure) as the main plot, and factorial ag)plrcatron
of three levels of N (0, 50 and 100 kg N ha™ as Urea) with two levels of P (0 and 80 kg P,Os ha™ as triple
superphosphate) as sub-plot. Hemps were planted on rows 60 cm apart, with 30 cm distance between plants
within a row, at the depth of 3-4 ¢cm. In during experiment didn’t use any poison and pesticide. Measurements
were performed in both vegetative (11th leaf pair) and reproductive (50% of seeds hard) stages. Measured traits
included leaf, shoot weight, shoot height and diameter per square meter in sub-plot for female plants of hemp in
vegetative and reproductive stages. Seed weight measured in reproductive stage too. Nitrogen of soil was
determined by Kjeldahl method and soil carbon was measured by Walleky & Black method. Finally, all
variables were analyzed by SAS software ver 9.1. The means were compared using LSD test at the 0.05
probability level.

Results and Discussion

The results showed that the measured traits were not affected by animal manure in the vegetative stage, but
nitrogen fertilizer had significant effect on growth traits in this grovvth stage. Using manure and nitrogen
fertilizers increased height and shoot diameter, leaf and shoot dry weight in reproductive stage. Brologrcal and
seed yield increased with increasing of nitrogen levels in different treatments of 0, 10 and 20 ton ha™ animal
manure. Combined usage of 30 ton ha™* animal manure and 100 kg N ha™ decreased biological and seed yrelds
Combined usage of 30 ton ha™ animal manure and 50 kg N ha™ and 20 ton ha™ animal manure and 100 kg N ha™*
increased biological and seed yields. Harvest index decreased with increasing rate of anrmal manure and
nitrogen fertrlrzers So harvest index decreased 18.20 and 13.07 % in treatments of 30 ton ha™ animal manure
and 100 kg N ha™ respectively, due to increasing the growth of hemp. Leaf allocation increased with increasing
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animal manure and nitrogen fertilizer levels. Phosphorus increased seed yield (13%), shoot dry weight (42.6%)
and leaf dry weight (15.21%) in the reproductive stage. Soil C/N ratio decreased with increasing growth of
hemp. In reproductive stage, using animal manure decreased C/N ratio due to release of nitrogen to the soil.

Conclusions

Combined usage of manure and chemical fertilizer were more effective than manure alone. Animal manure
and nitrogen fertilizer were effective on soil C/N ratio. Results indicated that combined use of animal manure
and chemical fertilizers must be done carefully and use of appropriate amounts of animal manure and chemical
fertilizer can be effective in reducing the use of chemical fertilizers.
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