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Foreword

It gives us an immense pleasure after several interruptions to offer you the
new edition of the Cambodian Journal of Agriculture. Thanks to all efforts,
contributions and dedications of all concerned people to this historical
mission to bring back the journal to serve the scientific community in
Cambodia and elsewhere.

Sciences and technologies are now on full speed to bring good to all
human kind in all countries including Cambodia. However, lack of scientific
communication can bring duplications and irrelevances particularly in the
time of declined investment in agricultural research. To cope with this situation, since the time
of it start the Cambodian Journal of Agriculture has played an important role to build and
strengthen research capacity of agricultural system in Cambodia. It has provided an effective
platform where researchers, lecturers and students can discuss and, help guide them to build
their future research agenda responsive to the society demand. This new edition of the journal
will surely continue this tradition with even greater role.

With this new edition, a new and diversifying editorial board comprising of experts with high
qualifications and experiences in their own fields was established. Additionally, an
international advisory board was also set up to bring support from all over the world as well as
to keep informing the world about scientific achievements from within the country. We are
honored to have them all on board to support CJA, and together we would work towards
making the journal a truly significant agricultural scientific publication in the future.

| am grateful to all kinds of contribution and support from individuals and institutions to make
the journal a truly beneficial to the country and its developing scientific community. Comments
and suggestions are always welcomed.

| am honored and fortunate to be part of this development and cordially wish for long lasting of
the journal to serve the scientific community of Cambodia, the region and beyond.

With my best regards,

Prof. Dr. Men Sarom
Editor-in-Chief

Cambodian Journal of Agriculture



Cambodian Journal of Agriculture (CJA) is the leading agricultural scientific journal in
Cambodia. It was first founded in 1997 and operated by the Cambodia Association of
Agriculture (CAA), formerly known as the Cambodian Society of Agriculture (CSA). The journal
accepts publications of both fundamental and applied sciences in Agriculture, Fisheries,
Forestry, Environment, Development, Policy, Community Sustainability, Climate Change and
other relevant fields. The main objective of CJA is to provide venues for agricultural scientists
to communicate and share their research results and to build an agricultural research network
in the country and the region.

Plant Breeding,

Biotechnology & Genetics

Dr.

Ouk Makara

Assoc Prof. Dr. Huon Thavrak

Dr.

Dr.
Dr.
Dr.
Dr.

Dr.
Dr.
Dr.

Kong Kynet

Soil Sciences and Plant
Nutrition

Mak Soeun
Seng Vang
Pheav Sovuthy
Hok Lyda

Plant Protection

Pol Chanty
Khay Sathya
Seng Kimhian

Land Management, GIS, and
Remote Sensing Application

Dr.
Dr.
Dr.

Chin Chharom
Hor Sanara
Pok Sopheak

Editor-in-Chief
Prof. Dr. Men Sarom
Associate Editor

Dr. Tho Kim Eang

Editorial Board

Animal

Prof. Dr. Seng Mom
Prof. Dr. Kang Kroesna
Dr. Sann Vathana

Veterinary Medicine

Dr. Sar Chetra
Dr. Tum Sothira
Dr. Kang Sunchhang

Food Sciences and
Post-Harvest

Dr. Buntong Borarin
Dr. Mith Hasika
Dr. Nguon Samnang
Dr. Chay Chim

Community and Rural
Development

Dr. Phin Sopheap
Dr. Chea Sareth
Dr. El Sotheary

Forestry, Wild Life,
Wood Sciences

Dr. Phin Sopheap
Dr. Sok Heng
Dr. So Thea

Fisheries and
Aquaculture

Dr. Hav Viseth
Dr. Chan Bunyeth
Dr. Ngor Peng Bun

Agricultural
Engineering and
Technology

Dr. Chan Saruth
Prof. Dr. Ngo Bunthan
Dr. Theng Dyna

Agricultural Economics
and Business

Assoc Prof. Dr. Thun
Vathana

Dr. Keo Socheat

Dr. Neang Maline



International Advisory Board

Prof. Dr. Brian Cook
University of Melbourne, Australia

Prof. Dr. Glenn B. Gregorio

South East Asia Research Center for

Agriculture (SEARCA), Laguna, Phi

Prof. Dr. Glenn Young
University of California, Davis, USA

Dr. Florent Tivet

lippines

Agricultural Research for Development

(CIRAD)
Prof. Dr. Li Jing Yang

Chinese Academy of Tropical Agricultural

Sciences (CATAS)
Prof. Dr. Nophea Kazaki

Asian Institute of Technology, Thailand

Prof. Dr. Richard Bell
Murdoch University, Australia

Mr. Huong Nontarak
Assistant Head

Ms. Duong Danika
Graphic/text Designer

Mrs. Meng Sivchhing
Publication Assistant

Prof. Dr. Shu Fukai
University of Queensland, Australia

Dr. Ram Chaudhary
Participatory Rural Development
Foundation, India

Dr. Sotara Chiba
Nagoya University, Japan

Prof. Dr. Manuel R. Reyes
Kansas State University, USA

Prof. Dr. Murari Suvedi
Michigan State University, USA

Prof. Dr. Machito Mihara

Tokyo University of Agriculture, Japan

Prof. Dr. Robert Kemeraite
University of Georgia, USA

Secretariat

Dr. Buntong Borarin

Head

Ms. Peong Savry
Communication Officer

Mr. Ly Penghaing
General Assistant

Ms. Meng Kimmouy
Publication Assistant



A
Contents
MIUSHIIUARRAYNUTUIFIRRUGSANHMMUMATURIIIFARY

Adaptation of the Newly Isolated Cotton Mutants to the Cambodia's Climate
Condition

Chhun Tory, Song Sreyleak, Ren Rithy, Jankuloski Ljubcho, Manzzor Hussain and
Thun Vathana

paan:juas Shonnddanubaumidimastiadasudamhnin Shdamhominn
MSMAANWISIUIguAY
Physicochemical properties and consumer preferences on retailed goat and cow milk

products in Cambodia
Vong Pisey, Keo Sath, Chay Chim, Theng Dyna, Phat Rathana and Seng Mom

o

miviguGinwnuilua gmaismufimugnrugus  ShaanSisantaBnnih
ER

Supplementation of energy feed on the utilization of Mimosa and Leucaena leaves
on in vitro fermentation

Sambo Channy, Kheav Vuthy, Er Yang, Sean Virak, Dul Saorak, Keo Sath, Seng
Mom and Kang Sungchhang

ngmnismibaRaitudstimaiuiansitidh Glepatamaia Sailmies
Feasibility of manufacturing environmentally friendly planting pot from matrix of rice
straw, poly lactic acid and polyethylene

Ra Chanreach, Khorn Nimol, Oem Buntheang, Eang Davith, Chhoem Chhengven,
Gerald Hitzler, Lor Lytour, and Theng Dyna

HRUGEIAN: AriAY §h ﬁjjjﬁtsﬂ Agths miudinna mouwy mansinSmn §4oa
L

Case Study Paper: Agriculture and Food Systems in Cambodia: Contribution,
Challenges, Opportunities and Vision

Mak Soeun

MEANS UUEASNS

Instruction for Authors

¢ 01

Pages

99

16

Ul
24

mo

36

&9
51



Cambodian Journal of Agriculture

Vol. 12, Issue 01

December, 2022

PSS NIBRHCHBNESSISHS (28 S H RN NI IBE5|SIRES

H/E?
3

Adaptation of the Newly Isolated Cotton Mutants to the Cambodia’s

Climate Condition

Chhun Tory!* ", Song Sreyleak!, Ren Rithy?!, Jankuloski Ljupcho?, Manzzor Hussain® and Thun

Vathanat

1Prek Leap National Institute of

Agriculture, Cambodia

2International Atomic Energy Agency,
Vienna International Center, Vienna,
Austria

SNuclear Institute for Agriculture and
Biology, Faisalabad, Pakistan

*Corresponding author:
chhuntory@maff.gov.kh

This paper was edited by:
Sin Sovith, Plant Breeder, Cambodia

Ouk Makara, Plant Breeder, Cambodia

Tho Kim Eang, Royal University of
Agriculture, Cambodia

For submission/further information about
the journal, visit: shorturl.at/elBKR
or scan the QR code:

LCEet: UL

Aupes Athdamaapunaginsywapmaawhwsann g inmuniis:finaumandns
Bamissgiapimsin:vhinuAigghihwatahnsaiginn
GIRERIRI

AUNPUIIARUIM RN

Abstract

Cotton is an important industrial crop for textile production.
However, it has been observed that the production is almost
abandoned due primarily to low price of cotton fiber, poor fiber
quality, and pest insect problems. To address these problems,
Prek Leap National Institute of Agriculture (NIA), Cambodia in
collaboration with International Atomic Energy Agency (IAEA),
has currently introduced two cotton mutant varieties, namely
NIAB-KIRAN and NIAB-414. These mutant varieties have been
grown and tested in greenhouse condition at NIA. The mutant
plants were grown in bags containing 20 kg of soil in the
greenhouse. The experiment was designed as Completely
Randomized Design (CRD) with 4 replicates. The results
revealed that the two mutants NIAB-KIRAN and NIAB-414 grows
faster and flowered earlier than the local control variety (28-TD4).
Interestingly, NIAB-KIRAN produces higher number of fruits per
plant than NIAB-414, whereas the control plant did not produce
any fruits at the 60-day-old stage. Even though NIAB-414
showed lower yield than NIAB-KIRAN, it is more tolerant than
NIAB-KIRAN and 28-TD4 in regard to insect susceptibility. Newly
isolated mutants NIAB-KIRAN and NIAB-414 are suitable to
greenhouse condition in Cambodia’s climate, and further
experimenting is required in order to evaluate the adaptation of
these two mutants in the wide-open environment.

Keywords: Cotton, adaptation, mutants, insect
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Introduction

Cotton, the commercial crop, is the
backbone of the textile industry as it
employs the vast majority of the population
directly or indirectly and earns the foreign
exchange too.

The textile industry plays an important
role in Cambodia's economic growth
through exporting garment products to
international markets. The number of textile
industry factories has increased gradually
from year to year. Currently, Cambodia had
a total of 1,522 registered factories in 2017,
up 37 percent from five years ago when
there were 1,108 factories. Furthermore,
the industrial growth in Cambodia is still
reliant on garment factories (Cheng, 2018).
Therefore, higher vyielding cotton fabric
production is needed in response to the
increasing textile demand.

Southeast Asia couldn’t produce enough
cotton for their own cotton cloth demands.
Cotton was grown from the latest thirteenth
century in those parts of Southeast Asia
that had a marked dry-season-Luzon,
central Vietnam, eastern Cambodia,
eastern Java and central Burma. Chinese
sources reported that cotton as one of the
exports from all these places to China
(Reid, 1993). The biggest of such source,
the dry zone of central Burma, was
supplying about 1,000 tons a year of raw
cotton to Yunnan by 1600 (Lieberman,
2003). The cotton plant has perhaps the

most complex structure of all major field
crops. Its indeterminate growth habit and
extreme sensitivity to adverse
environmental condition is unique among
all major field crops. The developmental
phases of cotton can be divided into five main
growth stages: (1) germination and
emergence (2) seedling establishment (3)
leaf area and canopy development (4)
flowering and boll development and (5)
maturation (https://www. cotton.org / tech
/ace/ growth). It requires 4 to 9 days for
seedling emergence, 27 to 38 days for
emergence to first square, 20 to 25 days for
square, 60 to 70 days from planting to first
flowering stage, 45 to 65 days from
flowering to boll opening, and 130 to 160
days from planting to harvesting
(Oosterhuis, 1990).

Climate change is leading to increased
global temperatures and frequent severe
drought events throughout more abnormal
seasons. Increasing temperatures,
drought, limited freshwater and
unpredictable rain patterns are expected to
alter cotton plants’ ability to grow and
produce. By 2100, given the slowest
climate warming models, yields could
decline in the U.S by 30 to 46 percent
(https://www.greenbiz.com/article).

Climate change will have major impacts
on cotton production and trade depending
on production location. In the face of
climate challenges, researchers/scientists
and other relevant people must develop
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strategies to respond to current and future
climate events. One of the strategies is to
develop varieties that adapt to increasingly
higher temperatures and water deficit.
Cotton has a certain resilience to high
temperature and drought due to its vertical
tap root. The crop is, however, sensitive to
water availability, particularly at the height
of flowering and boll formation (Ton, 2012).

The insect pest spectrum of cotton is
quite complex and as many as 1326
species of insect pests have been listed on
this crop throughout the world. However,
main losses in cotton production are due to
its susceptibility to about 162 species of

insect pests (https:
krishisewa.com/articles/). Until the

introduction of genetically modified (GM)
cotton, the main insect pests of cotton were
the larvae of the Helicoverpa armigera and
H. punctigera. These pests were generally
controlled via synthetic insecticides, which
also controlled the majority of other cotton
pests (https://www.daf.gld.gov.au). Cotton
plants transformed with truncated forms of
the insect control protein genes of Bacillus
thuringgiensis var kurstaki HD-1(crylA(b))
and HD-73 (crylA(c)) in cotton plants at
levels that provided effective control of
agronomically  important  lepidopteran
insect pests, lead to total protection from
insect damage of leaf tissue (Perlak et al.,
1990).

As demonstrated during the Green
Revolution of the 1960s and 1970s, which
resulted in numerous new high-yielding
varieties, particularly of cereals, plant
mutation breeding can indeed play a crucial
and most valuable role in meeting
challenges relating to food security.
Whereas fifty years ago, mutation breeding
focussed predominantly on increasing
yields, especially dwarf wheat and rice, the
challenges today are primarily related to
increasing the tolerance of crops to
environmental and weather associated
hazards and to driving opportunities for
climate-smart agriculture (IAEA, 2018).

Cambodia is situated in a tropical region
and has two separate seasons- rainy and
dry season with warm temperatures
throughout the year. Rainy season starts

Chhun et al. 2022

from May to November whereas the dry
season starts from December through April
of the year. During the rainy season, we
can expect high precipitation throughout
the months of September and October. In
the dry season, it starts to heat up steadily
from February to April with temperatures
peaking as high as 40°C. Most seasonal
crops are mainly cultivated in the rainy
season in Cambodia due to a lack of water
sources and irrigation systems. Therefore,
the development and improvement of crops
with tolerable traits to these climate
conditions are crucial for sustainable
agriculture development and economic
growth.

Prek Leap National Institute of
Agriculture in collaboration with
International Atomic Energy Agency
(IAEA), introduced several cotton mutants.
In the present study, we selected two cotton
mutants named NIAB-414 and NIAB-
KIRAN for further analysis. The main
purpose of the experiment is to evaluate the
adaptability of these isolated mutants to
Cambodia’s condition by comparing with a
local variety (28-TD4). Interestingly, the
results revealed that both mutants showed
more growth, higher vyield and more
resistance to insect susceptibility than the
28-TD4 variety which is considered as the
control variety.

Materials and Methods
Plant materials

Cotton seeds (Gossypium hirsutum)
were originally provided by Nuclear
Institute for Agriculture and Biology,
Pakistan. The seeds are then irradiated
with 150 Gy at the International Atomic
Energy Agency laboratory, Vienna, Austria.
The resulting M1 seeds were allowed to
self-fertilize to become the M2 generation.
Several mutants of the M5 generation were
selected and among them were NIAB-414
and NIAB KIRAN mutants which were
selected and wused in the present
experiment.



CJA: Volume 12, Issue 01

Plant growth condition

Mutant seeds of NIAB-414 and NIAB-
KIRAN along with a local variety named 28-
TD4 were grown in a bag containing about
20 Kg of soil and placed in greenhouse
under natural condition with an average
daily temperature of 30.5+2.5°C and
humidity at 75+5.5 %, at Prek Leap
National Institute of Agriculture, Cambodia.
The experiment was designed as Complete
Randomized Design (CRD) with 4
replications, each containing 3 plants. The
cotton plants were watered once every day
in the morning using pipe water. To
compare growth (plant height, leaf number,
leaf length, and leaf size) and yield (number
of fruits per plant) differences, local variety
28-TD4 was used as control, and statistical
method of student t-test was used to
compare the significant difference between
mutants and local variety (control).

Soil analysis

Key soil components such as nitrogen
(N) phosphorus (P) and Potassium (K)
were analysed using soil sensor (JXBS-
3001-SCY-PT). The soil was mixed and
measured as described mainly by
equipment instruction manual before
putting it into the bags. The soil contained
pH, N, P, and K of 5.87+0.74; 19.22+1.10;
26.33+1.80; and 58.56+2.30, respectively.

Method of adaptation evaluation

The evaluation was done by comparing
the growth such as plant height, number of
leaves, leaf width, leaf length, and flowering
time, and yield components including boll
number/plant, and boll weight between
mutant and control plants.

Statistical analysis

The student's t-test analysis was
performed to compare the quantitative data
between the control cotton variety and
mutant lines. Two groups of data for
comparison in all these analyses were
shown to be statistically significant at the
5% (P<0.05) or 1% (P<0.01) level.

Chhun et al. 2022

Results
Plant growth

To observe and compare growth
between the two mutants (NIAB-414 and
NIAB-KIRAN) and control variety (28-TD4)
plant height, number of leaves, leaf length,
and leaf width.

Plant height

Plant height of NIAB-414, NIAB-KIRAN,
and control plants was measured after 4
weeks of seed sowing. There was a slight
increase in the growth of plant height but no
significant change measured in control
plants. Although there was no significant
difference between NIAB-414 and the
control, it showed that the control after
week 5 until week 9 NIAB-KIRAN had a
greater plant height compared to the
control and after week 5, both mutants
produced higher plant height than control
suggesting that both grow faster than
control that is the local variety (28-TD4)
(Figure 1, A).

Number of leaves

There was no clear difference between
the two mutants and control in regards to
development of leaf number at week 4 and
5. In contrast, the number of leaves in both
mutants increased significantly higher
than the control after week 5 until week 9
(Figure 1, B).

Leaf width

No significant difference was observed
in the week 4 in leaf width between both
mutants and control variety. However, both
mutants showed significantly larger in leaf
widths from week 5 until week 9 (Figure 1,
C).

Leaf length

There was a similar growth of leaf length
during the first 4 weeks. However, it
seemed that both mutants showed more
elongation of leaf length and the enhanced

4
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Flgure 1: Plant growth data obtained from mutants and control plants from 4-8 weeks. A: Plant height; B:
Mumber of leaves; C: Leaf width; D: Leaf length. The measurement was done from week 4 to week 9.

+5D of & plants of two independent experiments.

*, ** indicate significantly different from control plants at 5% and 1% levels, respectively, as judged by

Student’s t-test.
growth in both mutants continue to be

greater than the control variety from week 5
until week 9 (28-TD4) (Figure 1, D).

Flowering time

NIAB-414 and NIAB-KIRAN took a
similar duration to produce 50% flowering
after sowing which needed 60.5 and 61
days, respectively. However, the local
variety (28-TD4) spent 70 days to flower
suggesting that the local variety is a late
flowering plant (Table 1).

Cotton yield

To compare Yyield between both
mutants and control (28-TD4), the number
of bolls per plant was counted at the age of
9 weeks after sowing. As shown in Table 1,

the number of mature fruits (boll) per plant
in both mutants was greater than in the
control. The highest boll-producing mutant
is NIAB-KIRAN which produced double the
amount produced by the control, followed
by NIAB-414 (Table 1). These results
indicates both mutants not only showed
faster growth but also higher boll numbers
per plant.

The increased number of bolls in both
mutant plants cannot be used as a measure
to say the mutant variety has higher yield
compared with the control variety.
Therefore, we further investigated the boll
weight of both mutant and control plants. As
shown in Table 1, the boll weight of both
mutant plants was significantly greater than
those of the control. This result suggests



CJA: Volume 12, Issue 01

that mutant NIAB-KIRAN and NIAB-414
produce higher yields than control variety.

Evaluation of insect tolerance

Chhun et al. 2022

green mutant of tobacco released in
Indonesia in the mid-1930s (Sprncer-Lopes
et al.,, 2018). In the present study, we
introduced and tested two mutants, NIAB-

Table 1. Different cotton varieties and corresponding plant data, days to 50% flowering,
number of bolls per plant, boll weight and insect tolerance scoring comparison.

Plant data

Cotton varieties  pays to 50%

Number of bolls

Boll weight (g0 Scores (1-5)

flowering per plant
28-TD4 (Control) 70.0 +3.50 50=+08 3.70+0.15 50+08
NIAB-414 60.5 £ 3.00** 80x12" 4.50 £ 0.25* 80x12"
NIAB-KIRAN 61.0 £ 2.50** 10.5+1.8* 5256 +£0.18* 105 +1.8*

The number of cotton bolls was counted from 9-week-old plants (24 plants), boll weight was measured
from 16-week-old plants (36 bolls), +SD of plants/bolls of two independent experiments.

* ** Indicates significantly different from control variety at 5% and 1% level, respectively as judged by

Student’s t-test.

Scoresz 1: no damage, 2: least damage, 3: medium damage, 4: strong damage, and 5: very severe

damage.

To evaluate insect tolerance between
the mutant varieties and the control variety,
we scored each cotton variety by giving a
rating of 1 to 5 in which 1 means no
damage by insect, 2. least damage, 3:
medium damage, 4: strong damage, and 5:
very severe damage by pests. The results
of scoring revealed that NIAB-414 showed
the strongest pest resistance by achieving
the lowest score compared to control (28-
TD4) and NIAB-KIRAN (Table 1). This
result suggests NIAB-414 mutant is more
resistant to insect damage and is a very
important mutant variety that can be used
to combat insect pests. It is observed that
during the experiment, the majority of
insects was the cotton stainer also known
as red bug (Dysdercus sutrellus),
especially at the later stages of cotton
growth. Aphids and caterpillars were also
observed in the experimental field.

Discussion

Mutation breeding has withessed
spectacular successes since the release of
the first induced mutant variety — a light

414 and NIAB-KIRAN in greenhouse
conditions in  Cambodia’s  climate.
Interestingly, the two mutant varieties
showed robust growth and produced higher
yields compared with the local variety.
Furthermore, NIAB-414 was also observed
to have more tolerance to insects than
control variety.

In this experiment, the most observed
insect pest was the red bug. However,
there were minor effects on the growth and
yield of the cotton plants. Morrill (1910)
stated that the cotton red bug was the most
destructive cotton pestin Florida. Currently,
this insect is only a minor pest of cotton.
The two mutants, have also been reported
to have adapted well to various
environmental and geographical conditions
such as in Indonesia (Widiarsih and
Dwimahyani 2020), in Pakistan (FAO/IAEA
2018), Iran (Reza et al., 2018), and
Bangladesh (Islam et al., 2018). Here we
reported the evaluations of the two cotton
mutant varieties and they can adapt well to
the greenhouse conditions in Cambodia
which will play a significant role in
promoting crop production and increasing
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raw materials for the textile industry.
Further study is however required to test
these mutant varieties in the open field
condition in different areas in Cambodia.

Conclusion

In  conclusion, the newly isolated
mutants NIAB-KIRAN and NIAB-414 are
suitable to be grown under greenhouse
conditions in Cambodia’s climate, and
further experiment is required to evaluate
the adaptation of these two mutants in the
field environment.
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Abstract

Cambodia used to produce enough milk for domestic
consumption with surplus to export to neighboring countries
before the civil war. Once the dairy industry collapsed,
knowledge of cattle farming has been lost. With the national
economy redeveloping and global technology becoming more
widespread, the milk industry is also recovering. This study was
conducted to quantify the population of microorganisms and
physicochemical properties of market available goat milk (GM)
and cow milk (CM1, CM2), and to compare the preference of
consumers for these milk sources. Total bacteria, total coliform,
fat, protein, lactose, solid-non-fat, total solid, freezing point, pH,
total soluble sugar and titratable acidity were analyzed.
Consumer sensory tests using a 9-point hedonic scale on color,
aroma, flavor, mouth feel and general acceptability of the milk
samples were conducted. Culturable coliform counts were below
the detection limit. The results showed that GM had 2.2% fat,
1.58% protein, and 2.61% lactose. On the other hand, CM1 and
CM2 had 3.54-3.55% fat, 2.9-3.34% protein, and 4.69-4.16%
lactose, respectively. The sensory evaluation revealed that the
consumers preferred milk sources from cows than goat, with
cow’s milk offering significant advantage in color, flavor and
mouth feel.

Keywords: Bacteria, composition,
sensory evaluation
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puRdadnmhimpum S UngImIakNn Shossiomiapis Rl ySIn
Inedfivgiognod islinuituaapuiayd
i sMTAsTsIgihimisivgAgnd
stfutgjhimanine
Sudanddanudaganiimandsamham (cM1, cm2) Shnaihenin (Gm)Y
anmARIge ShaAmiluyy (Coliform) ShaaumaRimyumsms

Athamasguisdian:nign 'Brpumsﬁr’m:ﬁmfms
Shmiadisisuigalen g AR A
micgapis:pimsi§igiifdinuss fgm stiping &

v
a

V6N [UIRAS EUINAGE Solid-non-fat ANIMATAEIIY (Total solid) BIAANMAAA(FP) pH EJITAN U AU



mailto:vong.pisey@yahoo.com

CJA: Volume 12, Issue 01, Vong et al. 2022

k) o

(TSS) SUMNHNATA (Titratable acid)4 fAMARRHAIEIOShwalgiGanh §s ithiy rumaghen
Samigguwnmhwifigiamniy fotgles msomaminlysitug:asnsnBanumiins

4
=3

fona Ismesundmphaamaditnny ugiuasuipmd  Fanionsgnu.we ([gind
89.64G% SUGNARIIY. D 9% IAMA CM1 SRCM2 MISQIENM. & G-M. & &% [YIRFS V.8-M.MG% 84
gNARE G.9E-G.99% gRuimiTinahwman asswidmt Famh:nsivgim sgums
minmiwshadaih:ain hwinmhamgusiHapnssaasutonh wthd famomminm

RAGIUNGEY

NAJA]: @Aial Asrwmy Gaihim mivaIsInG Minwagwman

Introduction

In the past, Cambodia produced enough milk
for domestic consumption and exported to
neighbouring countries. But the livestock
sector, including the dairy industry was
destroyed by the civil war in the 1970s. Once
the dairy farming system collapsed,
knowledge of cattle farming disappeared
(Tep et al, 2020). In 1971, Cambodia
produced approximately 18,700 tons of milk
while in 2020, about 24,145 tons of cow milk
were produced (Knoema, 2022). Recently,
the dairy industry recovery has continued
with cow’s milk as the main fresh milk source
available. Kirisu Farm is an example of a
large commercial dairy industry with the total
of around of 900 cows, producing around 12
tons of milk per day. Increasing availability
of locally produced, high quality milk will
promote good nutrition and healthy
development for Cambodian children and
citizens (Khmer Time, 2022). Besides
pasteurized milk, other dairy products such
as yoghurt, flavoured milk and butter, milk
powder, sterilized milk, UHT, yoghurt drink,
cheese, creams, butters among others are
still insufficient and requires Cambodia to
import more to meet the market demand.

Part of meeting the demand for milk is
utilizing goat milk as well as cow milk. Goat
milk and its products are gaining more
attention internationally (Csapo et al., 2020).
Goats has lower feed demand and is easier
to manage than cattle and milk from goats
has lower allergic potential compared to
cow's and better digestibility (Silanikove et
al., 2010).

To provide basic information on the
properties of commercially available milk in
Cambodia, this study aims to quantify the
physicochemical properties of market-
available cow milk and goat milk, their
pathogen status and to compare the
preference of consumers on these two milk
sources.

Materials and Methods

The study was conducted from August to
November 2020 at the Food Bioprocessing
Laboratory, Faculty of Ago-Industry, Royal
University of Agriculture, Phnom Penh,
Cambodia.

Sampling and Sample Preparation

Three market milk sources were selected
including a UHT goat milk and two
pasteurized cow milk. All the samples were
packed in commercial packages and were
less than 7 days old with very similar
deadlines (1- or 2-days difference).
Pasteurized cow milk were stored in
temperature of 4 °C and UHT goat milk were
kept in a dark and cool place prior to the
microbial and physicochemical analysis.
Three bottles or cartons of each milk sample
were mixed as a pooled sample for the
chemical test. Those milk were refrigerated
and conditioned to room temperature before
they were used for the evaluation test.
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Figure 1: Flow diagram for microbial propagation method.

Milk samples were subjected to total
bacterial count, with total plate count (PCA)
methodology and total coliform quantification
procedures following the methods of
Ludemann and Hyde (2015). Figure 1
illustrated the sample preparation prior to the
microbial quantification.

The PCA and coliform populations were
calculated from duplicated plates. A plate
containing less than 25 colonies were noted
as too low to count, and a plate with more
than 250 colonies were noted as too
numerous to count (Tedesse et al., 2020).

Physicochemical Properties Analysis

Six (6) ml of each sample was analysed
for basic milk content such as fat, protein,
lactose, solid non-fat (SNF) and freezing
point using MilkoScan™ Mars (FOSS-
Denmark). The MilkoScan™ Mars is
compliant with AOAC and IDF (International
Dairy Federation) method requirements.

Total soluble sugar (TSS) was analyzed
by a refractometer (ATAGO, JP) and pH was
analysed using pH meter (LAQUA:pH meter
F-71 Horiba 2016).

Titratable acidity (TA) represents the
lactic acid content in milk and was analysed
following AOAC method 947.05 (AOAC,
1990).

Sensory Evaluation

The sensory test was conducted with 143
panellists within the age range from 20 to 65
years old (47% female). Among them, 92%
were trained on sensory evaluation through
a bachelor program on Food Science and
Technology at the Agro-Industry faculty
(75% undergraduate students and 17%
lecturers) and 8% were untrained sensory
evaluators. However, those untrained
evaluators were guided in the ways to taste
the milk samples and provide scores,
immediately before test and their completion
of the questionnaire. A questionnaire with a
9-point hedonic scale, ranging from 1
representing “dislike extremely” to 9 “like
extremely” (Meilgaard et al., 1991 and Kinati
et al., 2021) was provided.

The samples (approximately 15 ml each)
were presented in uniform plastic cups and
coded with two-digit numbers to hide their
identity from the evaluators. Pure drinking
water and crackers were provided to the
panellists between each sample tasted.
Each panellist evaluated each sample
individually without any discussion.

Statistical Analysis

All collected data were analysed for
mean, percentage and statistical

10
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significance (p< 0.05) using MS Excel and
IBM SPSS computer programs.

Results and Discussions
Physicochemical Properties

Table 1. Chemical compaosition of purchased milks.

Vong et al. 2022

in cow milk is comparable to previous
findings (Vong et al., 2015; Walstra et al.,
2006 and Woldemariam & Asres, 2017). Itis
estimated there is approximately 12000 liters
of milk produced in Cambodia daily
(Knoema, 2022), and on average the milk

. Total Titratable
Fat Protein Lactose SNF T5 FP . ys
Samples H Soluble Acidit
) G e e (R (W 0 P g (°Brix) (%}y
G‘ghr,l';”k 22: 158 261° 453 6.60° -027° 673 8.6 0.17¢
C':;‘"é,m';” 354" 2000 460° 8270 1180 -050° 65 117 0.24°
Cowmilk2 5o 5340 4160 8120 11750 -047° 6.61°  13.95 0.17¢
(CM2)
P-value 000 000 000 000 000 000 000 0.00 0.00
SNF means solid-non-fat.
TS means Total Solid.
FP means Freezing point.
=€ Means within a column with different superscripts differ significantly {p<0.05).
Table 1 shows the basic milk composition composes 3% protein, making milk a

of the three milk sources. Fat content in milk
samples were 2.2%, 3.54% and 3.55% for
GM, CM1 and CM2, respectively. The fat%
obtained in this study are comparable to
some previous studies (Walstra et al., 2006
and Woldemariam & Asres, 2017), but lower
than the study by Bermudez-Aguirre et al.
(2009) for cow milk and lower than the study
of Abay & Kebede (2018) and Li et al. (2022)
in terms of goat milk. The different results
obtained might be due to a difference in
climate, genetics, feed, adulteration, milk
age and storage as milk composition is
highly dependent on the feed source, animal
body condition and health status and the
environment (Potocnik et al., 2011).

Another important milk component is
protein, with the results presented in Table 1.
Just as fat content was lower in goat than
cow milk as previously described, so the
average protein percentage in goat milk was
lower than cow milk with 95% interval
significant different from the milks’ GM, CM1
and CM2 had 1.58%, 2.90% and 3.34%
protein, respectively. These measured
protein contents for goat milk samples were
lower than in the literatures (Potocnik et al.,
2011, Getaneh et al.,, 2016 and Abay and
Kebede, 2018). In contrast, protein content

complement food and protein source beyond
meat in Cambodia.

Lactose composed 2.61%, 4.69%, and
4.16% for GM, CM1, and CM2, respectively.
The results followed the same trend to the
previously described components, with goat
milk having a lower percentage of lactose
compared to milk from cows or that reported
in literature (Li et al., 2022; Potocnik et al.,
2011). Lactose intolerance is found more in
Asia than Europe and America. The low
lactose content in goat milk allowed lactose
intolerant consumers to drink without any
side effects.

Solid-non-fat (SNF) represents all solid
contents in milk, except fat and water. It is
the sum of protein, lactose and ash. The
results showed that the samples of goat milk,
cow milk (CM1 and CM2) in this study were
4.53%, 8.27% and 8.12% SNF, respectively
(Table 1). In comparison of milk from cow
and goat, cow milk had almost double the
SNF content of goat milk. Kapadiya et al.
(2016) found similar percentage of solid non-
fat content in goat milk to the cow milk in this
study at 8.37 -8.82%. Total solid was 6.6%,
11.8% and 11.75% for GM, CM1 and CM2,
respectively. The results were comparable to

11
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solids contents reported by Woldemariam et Sensory Evaluation
al. (2017) and Jaafar et al (2018).

In term of milk acidity, the pH was 6.73,
6.5 and 6.61 for GM, CM1 and CM2,
respectively. All these pH values are in the
standard pH range of milk (Walstra et al.,
2006).

Table 2. Average scores from sensory evaluation.

Table 2 shows the perceptions of the
panellists on the commercial goat milk and
cow milk assessed in this study. The
evaluators evaluated “like moderately =7 out
of 9” for all milk samples and all listed

Color Aroma "¢ Flavor Mouth feel accgetr:::rizlt
Samples N Mean Mean score  Mean score  Mean score Meai:\ scorey
score (SD) (SD) (SD) (SD) (SD)
GM 143 592 +2012 6.05+2.14 5.18+2.03* 5.67+1.892 5.61+1.972
CM1 143 6.75+1.72° 589+1.89 6.01+1.80° 6.15+1.89% 6.21+1.81°
CM2 143 6.79+149° 6.31£1.75 6.77x1.81° 6.65x1.62° 6.92+1.69¢
p-Value 0.00 0.18 0.00 0.00 0.00

Based on 1-9 Hedonic point scale (9 extremely like and 1 extremely dislike) p-value: level of significance

difference is at 0.05.

&€ Means within a column with different superscripts differ significantly (p<0.05).

Table 3. Ranking preference of milk products.

N Goat Milk Cow milk 1 Cow milk 2
Number of ranlgngs as Best 143 08 41 74
Choice
Percentage of Best Choice 100% 19.58% 28.67% 51.75%
Total score* 239 288 335

* Scoring is according to 1-9 Hedonic point scale.

Normal milk acidity ranges from 0.10-
0.20% lactic acid. Any value excess 0.20%
can safely be reckoned as having developed
lactic acid (FAO, 2009). The results in table
1 showed that the titratable acidity of goat
milk and cow milk (CM1 and CM2) were
0.17%, 0.24% and 0.17%, respectively.

Microbial Load

Total bacteria (PCA) and total coliform
counts are two common bacterial assays to
certify the hygiene of food processing and
packaging products. The results from this
study showed only a few colonies grew on
some testing plates, but their prevalence
was too low to count in all milk samples.
Thus, all commercial milk samples either
goat milk or cow milk are safe for consumers.

parameters including colour, aroma, flavour,
mouth feel and general ability, with scoring in
the range of 5-7 within the highest mark of 9.
In terms of colour, milk samples obtained
average scores of 5.92, 6.75 and 6.79 for
goat milk, CM1 and CM2, respectively. In
comparison between goat and cow milk, the
consumers in Cambodia prefer the yellowish
colour of cow milk than the whitish colour of
goat milk as most evaluators rated the colour
of cow milk higher than goat milk.

Regarding aroma, the goat milk and cow
milk CM1 and CM2 were marked as average
with scores of 6.05, 5.89 and 6.31,
respectively. These results illustrated the
goat milk and the cow milk has the same
smell. In terms of flavour, mouth feel and
general acceptability, goat milk obtained 5
and cow milk received 6 scores (Table 2).
For flavour and general acceptability, there
were significant differences among all
samples (P<0.05), while mouth feel only

12
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significant between GM and CM2. The bland
flavour of goat milk is partly due to its low
total solid content (Tablel). A higher total
solid content leads to a sweet taste (Gomes
etal., 2013, Getaneh et al., 2016 and Guney
& Ocak, 2013).

Ranking of products by consumers

Table 3 shows the ranking preference on
the 3 selected milk sources. The most
preferred milk was CM2, rated by 74
panellists (51.75%) as their best choice,
followed by CM1, chosen by 41 panellists
(28.67%) and 28 panellists (19.58%)
selected goat milk as their best milk product.
These results identify that different people
have different preference for milk. Although,
most people evaluated cow milk as better
than goat milk, still some people preferred
goat milk over cow milk.

Conclusion

All samples of marketed milk products
were safe for consumption, as evidenced by
the undetectably low viable bacterial counts
and total coliform count. This implies proper
processing, packaging and storage hygiene
are being practiced in the sampled market of
Cambodia.

The physicochemical composition of the
samples was in keeping with published local
values, with goat milk having lower fat, SNF
and protein. Most consumers preferred cow
milk in all listed parameters including color,
smell, taste, mouth feel and general
characteristics. Nevertheless, approximately
20% of the panellists selected goat milk as
their best choice product, compared to cow
milk.

It is understood that this research relied
on relatively few samples as a basis for
physicochemical analysis and sensory
evaluation, yet it provides an initial and
encouraging introduction to understanding
milk quality for dairy products in Cambodia.
The authors would suggest a more extensive
study assessing milk quality across a range
of milk sources and milk markets be
undertaken to  further confirm the
composition, safety elements and

Vong et al. 2022

acceptability of milk available across

Cambodia.
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Abstract

This experiment aims to study the effects of energy feed supplement
on the utilization of Mimosa sp and Leucaena sp leaf on in vitro
fermentation using gas production techniques. Treatments were
arranged according to a Completely Randomized Design as
following; T1 = Mimosa, T2 = Leucaena, T3 = Mimosa + Leucaena
(50:50), T4 = Mimosa + Concentrate (70: 30), TS5 = Leucaena +
Concentrate (70:30), T6 = Mimosa +Leucaena + Concentrate
(35:35:30). All syringes were incubated in a shaking water bath at
39 °C for 72h. Gas production was recorded at 2, 4, 8, 12, 24, 36,
48, 72h. After 72h of incubation, fermentation fluid was measured
for pH and samples were collected for analyzing the digestibility and
ammonia concentration. Results showed that gas kinetics,
cumulative gas production (72h), in vitro dry matter and organic
matter digestibility were enhanced by energy feed supplement
(p<0.05). During 0 to 24h post incubation, treatment with Leucaena
+ concentrate (T5) had the highest gas production, but from 24 to
72h, Mimosa + Leucaena + concentrate group has the highest gas
production compared to other groups. In contrast, energy feed
supplementation had no effect on the pH value (p>0.05). Treatments
with Leucaena leaf plus energy feed had higher NH3z-N
concentration than Mimosa pigra leaf treatments. Moreover,
supplementation of energy feed improved degradability of dry matter
and organic matter in treatments with 30% of Mimosa pigra and
Leucaena leaf. In conclusion, supplementation of energy had a
positive effect on the in vitro fermentation of Mimosa pigra and
Leucaena leaf by increasing the levels of ammonia nitrogen and
degradability.

Keywords: Leucaena leaf, Mimosa leaf, in vitro fermentation, energy
feed
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Introduction

In Cambodia, cattle production mainly invasive woody weed (Lonsdale et al., 1995).

depends on natural grass and crop residues.
Feed, commonly, is low in protein and high in
fibore, and feed quality and quantity vary
considerably throughout the year (Serey et
al.,, 2014; Miranda et al., 2009). Moreover,
many local roughages and crop residues,
generally have limited factors such as low
digestibility and nitrogen (N) contents which
further reduce voluntary intake (Leng, 1991;
Dryhurst and Wood, 1998). Ruminant feeding
systems based on poor-quality roughage,
where protein is one of the first limiting
factors, may require additional protein to
maintain an efficient rumen ecosystem that
will stimulate nutrient intake and improve
animal performance (Preston and Leng,
1987). According to Wanapat (2009), energy
and protein sources are of prime importance
for ruminants as they stimulate
microorganisms in the rumen and enhance
the productive function of the animals.
However, the supplementation of high protein
and energy concentrates involve extra cost.
Mimosa pigra or giant sensitive tree is a
leguminous shrub. It has originated from
tropical America and presently known as an

It becomes a widespread and serious weed
throughout the tropical regions especially in
wet and moist areas such as river banks,
flood plains, abandoned paddy fields
(Marambee et al., 2004). Mimosa pigra is a
seed propagation plant and grow well in
tropical climates due to its efficient nitrogen
fixation by nodule bacteria (Lonsdale et al.,
1995; Chen et al., 2005; Barrett and Parker
2006; Willems et al., 2014). Moreover, this
plant is a fast-growing shrub legume
containing a high nutritional value especially
in protein content. Mimosa pigra leaves is
usually fed to cattle or buffalo as a main diet,
or as a supplement feed. Rabbits are also fed
Mimosa pigra leaves as a replacement for the
para grass (Vearasilp et al., 1981; Nakkitset
et al, 2008; Natewichai et al., 2011;
Kaewwongsa2014). Four to ten percent of
leaf meal is used as a protein source in swine,
poultry and quail rations. Utilization of
Mimosa pigra leaf as animal feed was one
way to control and prevent this plant from
being a serious weed (FAO, 2020). Mimosa
pigra leaf contain 32.9 % in DM and 11.5% to
18.2% in CP (Hong et al., 2008; Nguyen,
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2011). In addition, Vearasilp et al. (1981)
reported that Mimosa pigra has high protein
content at 200 g (CP) / kg (DM). Feeding
Mimosa pigra for goats during the growing
stage resulted in a weight gain of 81 to
98g/day (Hong et al., 2008).

Foliage from locally grown shrubs and
trees such as Leucaena (Leucaena
leucocephala) have been successfully
investigated as a protein supplement for
ruminants (Saha et al., 2008). Leucaena is
high in palatability, digestibility and digestible
protein content and is often recommended as
ruminant feed (Rodriguez et al., 2013).
Leucaena leaf has a high protein content of
29.2% in leaves and 22.03% in stems and
leaves (Garcia et al., 1996). Leucaena leaves
meal, with its rich protein, mineral and vitamin
content, is also becoming a popular
ingredient in poultry feeds in the tropics
(D'Mello and Taplin, 1978). Moreover, it
contains a condensed tannin content of 2-6%
(Tropical forage) that can protect the protein
from rumen microbial degradation and reduce
methane production (Suchitra et al., 2008).

As reported, microbial growth is dependent
on the supply of fermentable carbohydrate
and the end-products of protein metabolism
are influenced by the availability of
carbohydrates (Russell et al., 2009). Nocek
and Russell (1988) explained that when ATP
from rumen carbohydrate fermentation is
available, NHsz-N and/or amino acids from the
diet can be incorporated into microbial cells
and ultimately utilized as microbial protein by
the ruminants. Energy supplements can be
subdivided into two groups: non-structural
and structural carbohydrate supplements.
The type of carbohydrate used has a major
effect on the rate and extent of forage
digestion (Bowman and Sanson 1996).
Therefore, the present study aims to
investigate the effect of energy feed
supplementation on the utilization of Mimosa
and Leucaena leaves on in vitro fermentation,
gas production, and nutrient digestibility.

Sambo et al. 2022

Materials and methods

Experimental and

treatments

design dietary

All experimental treatments were arranged
in a Completely Randomized Design (CRD),
with three replications per treatment including
triplicates of blank (medium only) in three
incubation runs. The six dietary treatments
were as following; T1 = Mimosa pigra leaf
100, T2 = Leucaena leaf 100, T3 = Mimosa
pigra leaf + Leucaena leaf (50:50), T4 =
Mimosa pigra leaf + Energy feed (70:30), T5
= Leucaena leaf + Energy feed (70:30), T6 =
Mimosa pigra leaf + Leucaena leaf + Energy
feed (35:35:30).

Mimosa pigra leaves was collected
around the area of Royal University of
Agriculture (RUA) and along the canals of
lakes around Phnom Penh while Leucaena
was collected from the Forage station at RUA.
The stem of Mimosa pigra and Leucaena was
cut and concentrates were dried at 60°C, then
ground to pass a 1-mm sieve and used for
chemical analysis and in the in vitro gas
study. The samples were analysed for dry
matter (DM), ash and crude protein (CP)
using the procedures of AOAC (1995), while
neutral detergent fibre and acid detergent
fiber was determined according to Van Soest
et al. (1991). The ingredients and chemical
compositions of concentrate, Mimosa pigra
leaf and Leucaena leaf used in this
experiment are given in Table 1.

Animals
inoculum

and preparation of rumen

Rumen fluid was collected from two steers at
a local slaughterhouse in Phnom Penh early
in the morning. Approximately, 1.500 ml
rumen liguor was obtained was transferred in
to grass bottle into pre-warmed thermos
flasks and then transported to the laboratory
to run the gas production system.

In vitro fermentation of substrates

In vitro fermentation study was based on the
technique described by Menke et al. (1979).
Two hundred mg of feed samples were
weighed into 100ml glass gas syringes. The
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sets of sample incubations for the
determination of fermentation end-products
and gas production kinetics were prepared
separately according to time. The syringes
with the mixture of substrate treatments were
pre-warmed in a water bath at 39°C for 1lh
before filling with 30ml of rumen inoculum
mixture and incubated in a water bath at
39°C. The inoculum was mixed with the
artificial saliva solution in a ratio of 1:2 at 39°C

Sambo et al. 2022

production from the immediately soluble
fraction, b = the gas production from the
insoluble fraction, ¢ = the gas production rate
constant for the insoluble fraction (b), t =
incubation time, (a + b) = the potential extent
of gas production. y = gas produced at time “t”.
Determination of fermentation parameters:
The rumen inoculum mixtures were sampled
at 72h post inoculation. The pH was
measured using a portable pH temperature

under continuous flushing with CO,. Three meter (HANNA Instruments HI 8424
blank syringes containing 30ml of the medium  microcomputer, Singapore). Then, rumen
Table 1. Ingredients and chemical composition of feed
Concentrate Mimosa Plgra Leucaena
Ingredients (%DM)
Cassava chip 55.0
Corn 10.0
Rice Bran 10.0
Cassava leaf 10.0
Soybean meal 7.0
Urea 3.0
Molasses 3.0
Mineral premix 1.0
Salt 1.0
Nutrition
Dry matter (%) 913 39.6 249
memmmmmemememeeeee % DM -----mmmmmmemmeeme e eeen
Organic matter 935 92.3 91.3
Crude protein 16.0 15.6 245
NDF 17.2 32.9 25.1
ADF 12.9 27.9 15.9
Crude Fiber 5.8 23.2 15.6
Ash 6.5 7.7 8.7

DM = Dry matter, NDF = Neutral Detergent Fiber, ADF = Acid Detergent Fiber

only were also included. All syringes were
gently shaken every 30min after the start of
the incubation. Gas production was recorded
at0, 3,6, 9, 12, 24, 48 and 72h of incubation.
At 72h of incubation, Samples of the fluid
were collected and determine for NHs-N, pH,
DM digestibility and OM digestibility.

Sample and analysis

Gas production kinetics: During the
incubation, the gas production kinetics was
recorded at 0, 2, 4, 8, 12, 24, 36, 48 and 72 h
following extraction using glass syringes.
Cumulative gas production data were fitted to
the model of Orskov and McDonald (1979) as
follows: y = a + b (1-et®); where a = the gas

fluid samples were then filtered through four
layers of cheesecloth. Samples were kept in
plastic bottles to which 2.5ml of 1 M H;SO4
was added to stop the fermentation process
of microbial activity and then centrifuged
at3,000 x g for 10min and the supernatant
was stored at -20°C before ammonia nitrogen
(NH3-N) analysis using the micro-Kjeldahl
methods (AOAC 1997).

The percent loss in weight was determined
and presented as in vitro dry matter
degradability (IVDMD) according to Van
degradability (IVDMD) according to Van
Soest and Robertson (1985). The dried feed
sample and residue left above were ash at
550°C for the determination of in vitro organic
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matter degradability (IVOMD) (Tilley and
Terry 1963).

Statistical analysis

All data were analysed as CRD using the
GLM procedure of SAS (1996). Data were
analysed using the model: Yij = m + Mi + 1ij,
where Yij is observation; u is the overall
mean, Mi is the effect of the different RPP
levels (i = 1-6) and ¢ij is the residual effect.
Results are presented as mean values with
the standard error of the means. Differences
between treatment means were determined
by Tukey's test and differences among
means with p < .05 were accepted as

Sambo et al. 2022

by Supharoek et al. (2008) who reported that
the DM content of mimosa was 36.3% and the
CP, OM and CF content, 17.7%, 92.3% and
22.0%, respectively. However, mimosa leaf in
the present study had a low NDF and ADF as
compared to the values obtained by Hong and
Quac (2005) who reported that the NDF and
ADF content of mimosa was 53.4 and 37.9%,
respectively. Hong et al. (2008) reported that
mimosa contains 32.9% of DM and 18.2% of
CP while Nguyen (2011) showed a similar
result of 31.9% of DM and 11.5% of CP. The
potential use of mimosa leaf as a protein feed
resource for ruminants is reported by
Vearasilp et al. (1981) due to a high protein

Table 2. Supplementation of energy feed on the utilization of Mimosa and Leucaena leaves

on in vitro gas production.

Gas production kinetics (ml/0.2gDM) Gas 72h
Treatment (ml/0.2g
A B C A+B DM)

T4 0.86% 26.5¢ 0.07¢ 27 .4¢ 27.2°
T2 -0.072 35.1¢ 0.10% 35.00¢ 34 .9be
Ts 0.16% 33.5¢ 0.08° 33.7% 33.6%
Ty -1.66% 40.1% 0.09% 38.5° 38.4°
Ts -2.85P 46.1% 0.122 43.3% 43.3%
Te -1.55% 51.32 0.09% 49.88 4912
SEM 0.889 2.75 0.0100 2.787 2.610
P-Value 0.0183 0.0016 0.00125 0.0055 0.0038

A, the gas production from the immediately soluble fraction; B, the gas production from the
insoluble fraction; C, the gas production rate constant for the insoluble fraction (b); A+B, the

gas potential extent of gas production. a>b>c

representing
differences.

statistically significant

Results and Discussion
Chemical compositions

Concentrate feed had high DM(91.3%)
and CP(16%) which was good feed resource
for better performance of cattle (Quang et al.,
2015). On the other hand, CP (24.5%) value
and Crude fiber (CF = 15.6%) of the
Leucaena leaf in this experiment were higher
than those reported by En (2015). According
to a report by the Department of Production
and Veterinary Medicine (2006), Leucaena
leaf contains CP ranging from 18.8 to 25.0%,
which varies depending on the harvest age
and soil type. The Mimosa leaf contained
15.6% CP and was similar to values obtained

content of 200g (CP)/kg (DM).

Gas production kinetics and cumulative
gas production

Table 2 shows the result of the effect of
Mimosa and Leucaena leaf on in vitro gas
production. The values of A B A+B and C of
each feed group are different among
treatments (P<0.05). The result of this
experiment showed that the A value of feed
Mimosa pigra leaf, Leucaena leaf and Energy
feed is a negative value. However, Gunun et
al. (2018) showed that rambutan peel powder
supplementation had no effect on gas
production kinetics and cumulative gas
production (72h incubation). Supplementation
of energy feed on the utilization of Mimosa
pigra and Leucaena leaf on in vitro
fermentation increased gas production which

20



CJA: Volume 12, Issue 01

was similar to the experiments of Emmanuel
et al. (2023)

In  vitro fermentation and

Digestibility

rumen

Adding energy feed does not affect the pH
level (6.80 - 6.90), which is suitable for the
growth of microorganisms. This result was
consistent with the research of Joomjantha
and Wannapat (2008). Treatments with
Leucaena leaf had a higher concentration of
NHs;-N as compared to Mimosa pigra
treatment groups. This may be due to higher
levels of the protein contained in the
Leucaena leaf (24.25%) as compared to
Mimosa pigra leaf (15.50%). The increase in
NHs-N levels in the present study is
consistent with the findings of Promkot and
Wannapat (2003). On the other hand, the
supplementation of energy feed resulted in a
higher concentration of NHs-N. According to
Nha et al. (2008), energy feed is easily broken

Sambo et al. 2022

enhance gas production, NHs-N
concentration and nutrient digestibility.
Mimosa pigra and Leucaena |. leaf could be
used as rich protein foliage for ruminant
feeding. However, further research in feeding
trials is recommended for further study.
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Abstract

Ra et al. 2022

Rice is regarded as the main staple crop, planted on more than 3 million hectares. Rice straw is a by-
product of rice at a ratio to grain of around 0.75. The study aimed to identify an optimum condition at
matrix pretreatment of rice straw fiber, polylactic acid (PLA), and polyethylene (PE) to produce a planting
pot and economic analysis of the newly developed product. There are five treatments designed with
different rates of rice straw fibers, PLA and PE, ranging from 45 to 65%, 20 to 45%, and 5 to 15% by
weight, respectively. The study was conducted at the Bio-composites laboratory, Faculty of Agricultural
Engineering, Royal University of Agriculture in 2021 and 2022. The results showed that the mass of
matrix rice straw, PLA, and PE batch 1.5 kg T3 (50%, 35%, and 15%, respectively) as the highest yield
with low unit cost approximately 0.11 USD/unit, followed by T2 (45%, 45%, and 10%) and T4 (50%,
45%, and 5%). In conclusion, the treatment T3 was the highest yield with low production cost and easy
to make technically, but concerning on another domain to environment, T4 is the optimal one with
permission standard for PE integration in environmentally friendly is product is not more than 5%.

Keywords: Agriculture, Biomass, Biodegradable Container, Environment, Vegetable
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Abstract

Mak 2022

Agricultural sector from the past to the present has been contributing to the Gross Domestic Product
(GDP), in which crop production has contributed the biggest share (58-59%) of total agricultural
production, and has contributed to local food supply chains and export to international markets.
Exceptionally, from 1970 to 1979 has not exported due to civil war. After 1979, agricultural sector
recovered and self-sufficiency in food was achieved in 1995. Agricultural production is significantly
increasing by small and medium farming holders and a few large commercial farms. Agricultural
production collection, warehousing and storage, and local food supply chains are significantly increased;
however, the processing is still limited. Agricultural production in Cambodia from the past to the present
is challenged by low productivity and diversification, product quality and safety are yet to meet the
requirement of market standards by most agricultural production are relied on climate conditions, climate
change, limited resources capacity, and infrastructure support for crops, the natural resources
management and use including land, water, biodiversity resources are likely yet improved and
sustainability, and likely weak governance. Nevertheless, Cambodia also has high potential and
opportunities for agricultural development due to the abundance in land and water resources, high

biodiversity and long farming tradition of its people.

Keywords: Food systems, agricultural value chains, challenges and opportunity
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Instructions to Authors

1. Editorial Policy

The Cambodian Journal of Agriculture is a national journal devotes to publications
related Agriculture, Forestry, Fisheries, Environment, Agricultural Policies, Rural and
Community Development, and other relevant topics. Manuscripts that submitted to the
journal must have original research reports and must be written in English or Khmer.
The manuscripts are accepted for review as long as they have not been published or
considered for publication elsewhere and all authors or institutions where the research
or work was implemented have no objection for its publications in the journal. Criteria
for publication must be novelty, innovation, originality and significance in improving

knowledge and know-hows of the above-described disciplines.

The length of research articles should be more than 4,000 words for the text including
title, authors, acknowledgements, references, tables and figure legends. Short
communications (Agri-notes) are considered for presentation of short observations that
do not mandate full-length papers. It should include determined data and should not

be warrant the preliminary observations.

Manuscripts are accepted on the disciplinary topics which could be relevant to

agriculture, forestry, fisheries, environment, policies and other related fields.

2. Research Ethics

Research ethic is considered as a very crucial aspect for all manuscripts that allow

them to prepare under strict observation.

The journal has its own rights to withdraw the manuscript of any researches that do
not follow the ethics. The Cambodian Journal of Agriculture will investigate “Plagiarism”
by all means including using online detection Plagscan

(https://www.plagscan.com/en/). It is recommended that the authors to check

plagiarism in advance by using a specific program given by their institutes or any other

online or similar sources before manuscript submission.

3. Authorship

The Cambodian Journal of Agriculture appraises all authors responsible for the
submission. The main author or corresponding author shall be listed with detailed

contact information. Co-authors in the paper submitted to CJAS must have agreed to
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have their name included. People who assist on supply strains or lab assistance, data
analysis and consulting the paper are not required to be listed as authors, however

may be included in the acknowledgement section.

4. Review Process

The manuscripts are confidential and reviewed by members of the Editorial Board and
competent reviewers. Once the manuscripts submitted to the Editor in Chief, it is then
submitted to the editors who are specialized in the field. Three reviewers are asked to
provide recommendations or comments to the manuscripts regarding some key
aspects such as originality of research work, clarity of methodology and experimental

design, and validity and verifiable of research results.

The corresponding author is informed within an appropriate time after manuscript
submission. If the manuscript is requested for revision, it should be resubmitted back

to the Journal Secretariat in a specified time.

5. Submission of Manuscripts

Editor-in-Chief of the Cambodian Journal of Agriculture accepts the submission of

manuscripts through email: cja@rua.edu.kh. The texts and tables must be submitted

in word document (.doc). Figures with high resolution should be an embedded zip file
(.rar). The submission must consist of three separated files: authors’ submission letter

(pdf), main document (.doc) and table/figure file (.doc).
6. Organization of Format
Authors should follow the general format for consistencies of all published articles:
e The most desirable structure for organizing a paper includes: Abstract,

Introduction, Materials and Methods, Results, Discussion, Acknowledgments,
and References. Results and Discussion can be a combined section.

e The submission must be divided into two Microsoft Word files. The first file is the
main document contained all of texts. The second file is for all tables and figures

used in the main text, which arranged in numerical order of appearance.

e The preferable font style is Time New Roman with the standard size 12 points
for general texts with double space and align text left. In case this preferable font
is not available, a justification note should be made to the publisher.
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e Sub-heading must be bold and size 13 points. First letter of first word is

capitalized; all others are lowercase, except proper nouns.
e Line numbers must be added for the main document

e Paper size is standard A4, with 1 inch (2.5cm) of all margins (top, bottom, left and
right).

e For article written in Khmer language, authors names should follow Khmer style,

i.e family name first followed by the given name. For example, it shall be written

Sin Sisimiut (838 AIANYR) not Sisimiut Sin (RJANYH &S ).

e Spelling in Khmer written article must follow Samdach Sang Chuon Nat's

dictionary and Khmer OS System 12 points should be used.

e For English language, either American or British English could be used, but NOT
BOTH.

e Layout of the general format could be viewed in the Annex 1.

Tittle: section should consist of the tittle of the article, author's names, and affiliations
and email address of the corresponding author. The tittle must be Time New Roman
(size: 14 and bold) or Khmer OS Moul Light 14 points. It should be clearly described
the work, not to exceed 150 characters including spaces. The first letter of each proper

noun must be capitalized.

Abstract: The authors are advised to write in both Khmer and English for the abstracts.
The editor team will offer the assistance on translation from English to Khmer for
articles with all foreign authors. The abstract has to be a summary of the research from
the introduction to the discussion. The abstract should be single paragraph, not be
exceeded 250 words with the state of aims, methods, results and conclusion.
References or undefined abbreviations are not recommended in the abstract.
Keywords must be listed below the abstract that will be important for searching, but

should not be below three or more than ten words with alphabetically order.

Introduction: should state the rationale of the research and its connection to other
previous works. Clear aims and objectives of the research should also be included in

this section. Extensive literature review should not include in this section.
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Material and Methods: Should be concise to allow replication of the experiments. A
simple reference is enough for commonly used materials and methods. It is very
important to identify the method and use the citation to modify as several alternative

methodologies.

Results: the result of the experiment should be presented in logical sequence in the
text, tables and figures. A concise presentation of the major observation is very
important. Similar data in both table and figure, many uses of graphs to present data

must be avoided.

Discussion: present the main finding with no repeating in the detail data presented in
the result. It should be given clarification of the results in connection with previously
and current published or unpublished research. The Result and Discussion section can

be combined.

Acknowledgements: should be short and foregoing the references. Any financial
support granted for the research being published must be stated in the

Acknowledgement section.

References: All related sources and all written down references should be cited in the
text by name in alphabetic order. The references follow Harvard style; please see the
guideline (https://quides.library.harvard.edu/cite/guides) for manual typing or it can be

generated by using Mendeley or Microsoft Word Citations & Bibliography by selecting
“Harvard-Anglia 2008”. For help of Mendeley citation in Microsoft Word, please visit

this link (https://www.youtube.com/watch?v=0W OwDIrcRpA).

Tables and Figures: All tables and Figures aim to be published in the CJAS should
be self-contained with concise heading and footnote. Results can be presented in

either table or figure but not both.

e All tables and figures must be taken out of the main document and placed in

another Microsoft Word file.

e Tables and figures must be arranged based on the order appear in the main
document (NOT all tables come first and all figure come next, or the other way

around).

e |If possible, they should be combined for efficiency.
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All tables must be in word format, single space, and font size could be slightly

flexible for easy reading.

First letter of first word of label is capitalized; all others are lowercase, except

proper nouns.

Footnotes should be included to explain any nonstandard abbreviations, brief
statistical analyses or extra description deemed necessary, to ensure that they
could be understood quickly. Avoid using symbols of statistically significant for

other purposes.

The Annex 2 shows good examples of tables and figures suggested for CJAS

publications.

Numeric and Measurements

Commas in numerals of 4 digits or more (except for digits used as designations).
If the manuscript is written in Khmer, its standard for numerals and digits must

be complied.
Zero in front of decimal points.
In lists where one item is multi-digit, use numerals throughout.

Spell out numbers at the beginning of a sentence (if number is spelled out, unit
of measure also should be spelled out). -fold: threefold, manyfold, 10-fold.

The International system of units (Sl units) must be used at all times. If other
local unit must be used, the Sl unit should also be indicated in the parentheses
after the other unit.

Do not abbreviate measurements in titles.
Time: second (s), minute (min), hour (h), day, week, month, year.
Volume: liter (spell out), but ml, pl, etc.

Use degree Celsius for temperature (eg. 70°C). In case, the author wishes to

use also degree Fahrenheit, degree Celsius should put in the parenthesis.
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7. Short Communications

Author could also apply for Short Communication for preliminary results which could
be useful and attract further research. A Short Communication is not more than 4
printed pages in length. Authors should submit a suitable manuscript with research
methods, records, models and pioneering results. Short Communications are limited
to a maximum of two figures and one table. (1) Abstracts are limited to 100 words of
English with Khmer translation; (2) instead of a separate Materials and Methods
section, experimental procedures may be incorporated into Figure Legends and Table
footnotes; (3) Results and Discussion should be combined into a single section.

Reference must not be more than 10 with short-Harvard’s style of reference.

8. Announcement and Advertisement

The journal accepts business announcements with moderate charge. Interested firms

can contact the Journal Secretariate for more details.

9. Publication Fees

The regular publication fee is free if the main author is a member of the Cambodian
Association of Agriculture, but are 50$ for a full paper and 30$% for a short-
communication in either Khmer or English language, for any articles having any
Cambodian as the corresponding author. Corresponding authors who are not
Cambodian nationality will charge 100$ and 60$, respectively. To promote publications
in the 2020 volume, the above fees will be discounted 50% of the regular fees.
Authors will be notified about the payment process when their papers are accepted for
publication. With these fees, the corresponding author will receive two hard-copies of
the entire volume their article(s) was published in. The final publication is allowed 8
pages with two columns per page. Any additional pages required by the authors will

be charged 10$ per page.

10. Contact Detalils

Cambodian Journal of Agriculture (CJA)

C/o Division of Research and Extension, Royal University of Agriculture
Chamkar Daung, P.O.Box 2696. Khan Dangkor 12401, Phnom Penh, Cambodia

Email: cja@rua.edu.kh

Tel: (+855)85 999 457/ (+855) 96 463 5589
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