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AHHoTanus. B 3ToM HccienoBaHin Mbl MPOBENM JKCIEPHMEHT, YTOOBI OLECHUTH BIHSHHE NpeanoceBHOi obpabotku cemsiH 0,05% KCl nHa
YPOXKaHHOCTB U Ka4ecTBO JBYX cOpToB apaxuca L14 u L23, BeipamieHHbix B npoBuHiy bak Hunb, Beetnam. Tlocine TiiatensHoro otbopa cemeHa
L14 u L23 6 pazneneHsl Ha aABe yacTy. YacTb 1 (KOHTpoIIb) 00pabaThIBaIi JUCTHIUIMPOBAHHOM BOIOMH, a 4acTh 2 (3KCIIEpHMEHT) 00pabaThiBaIM
0,05% KCI. TloneBoii sxcniepumeHT ObLn oOpraHm3oBaH B Split-plot au3aiiHe ¢ 4YeThIPbMS MOBTOPHOCTAMH. Pe3ynbTaThl MOKa3bIBAIOT, YTO
npeanoceBHas oopadorka cemsi 0,05% KCl yBemuuuBana koMmrnoHeHTbl ypoxaiiHoctu (Macca 100 crpyuxoB, macca 100 cemsH, mMaccoBoe
COOTHOIICHHE HEOUYMIIICHHBIX apaXKCOB, KOJMYECTBO CTPYYKOB Ha PACTeHKE) U ypoxkaiHOCTh Kak 114, Tak u L23 1o cpaBHEHMIO ¢ KOHTpOJIEM, B
KOTOpOM ypoxkaiiHocTs L14 Beie, yem y L23. IpennoceBnas odpadotka cemsin 0,05% KCl taroke noBbIcHIa KauecTBO apaxyca, TAKMX MOKa3aTeseH,
KaK CoiepyKaHHe Kpaxmalia, CHIDKCHHE caxapa, JIMIIHIOB, IICHHOCTh OMBUICHHS, O€lka, BUTAMUHOB IPYHITHI B, 0OIIMX aMUHOKHCIIOT 1 COACpKaHMs
HEKOTOPBIX MUHEPAIbHBIX JJIEeMEHTOB B apaxuce, Takux kak N, K, Ca, Mg Pe3ynprarel 3TOro mcciiefoBaHus JEMOHCTPHPYIOT Ba)KHOCTH
HPEMIOCEBHOM 00pabOTKH CEMSIH IS apaxuca.

KuiroueBsle ciioBa: apaxuc, Arachis hypogaea, xmopuctsiit kanuit, KCl, 06paboTka cemsiH, ypoKaiHOCTb, KA4eCTBO

Effects of pre-sowing seed treatment with potassium chloride on yield
and quality of two peanut cultivars L14 and L23 grown in Vietham
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Abstract. In this study, we conducted an experiment to evaluate the effect of pre-sowing seed treatment with 0.05% KCI to the yield and
quality of two peanut cultivars L14 and L23 grown in Bac Ninh province, Vietnam. After careful selection, the seeds of L14 and L23 were
divided into two parts. Part 1 (control) was treated with distilled water and Part 2 (experiment) was treated with 0.05% KCI. The field
experiment was arranged in a Split-plot design with four replications. The results show that pre-sowing seed treatment with 0.05% KCI
increased the yield components (weight of 100 pods, weight of 100 seeds, mass ratio of unshelled peanuts, number of pods per plant) and yield
of both L14 and L23 when compared to the control, in which the yield of L14 is higher than that of L23. Pre-sowing seed treatment with 0.05%
KCIl also increased the quality of peanuts such as starch content, reducing sugar, lipid, saponification value, protein, B vitamins, total amino
acids and content of some mineral elements in peanuts such as N, K, Ca, Mg. The results of this study demonstrate the importance of pre-
sowing seed treatment for peanuts.
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Introduction increasing [1]. In Vietnam, peanut is a high
The peanut (Arachis hypogaea L.) is a short- yielding crop and being grown widely in all agro-
term industrial crop owning high economic values ecological regions with a variety of peanut
and are of great significance to the processing and cultivars. In the past few years, the area and yield
livestock industries [1]. Not only does the cultivar of peanuts in Vietnam has increased if compared to
has delicious taste but their nutritional profile is the past, but these figures are still lower than the
also rich in protein, fat, and many other healthy world’s. To increase the yield of peanuts, in
nutrients [2, 3]. It has been pointed out that peanuts addition to seeds, it is essential to have appropriate
are beneficial for losing weight and reducing risks technical measures, pre-sowing seed treatment in
of cardiovascular diseases [2, 4]. Recently, the area particular, as this is the first step to protect plants
of peanut cultivation and production worldwide from pests, increase productivity and crop quality.
(especially in China and India) has been
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Seed is always a top priority in cultivation.
That the cultivars are qualified and strong is a
prerequisite for the success of the crop [5]. Modern
seed processing technology has been developed
and applied to many different crops around the
world. Seed treatment is the process of cleaning,
eradicating germs and dressing, coating seeds with
specialized formulation of the seed treatment
chemicals which are highly adhesive [5]. This
treatment facilitate seed germination and ensures
optimal plant density during the establishment of
plant populations when seeds and seedlings cannot
protect themselves from pests and diseases. The
appropriate seed treatment makes the seedlings be
able to actively protect themselves from pests and
diseases from their beginning growth stage, the
plants grow well and create a premise for high
productivity in the future. Seed treatment is easy to
implement, reduces the amount of spraying while
still achieving the purpose of pest control [6]. Most
importantly, this approach helps farmers save
considerable production costs.

There have been some studies in the world
on the effectiveness of pre-sowing seed treatment on
plant growth, development and productivity [5, 6, 7].
In Vietnam, although many studies on the effect
of fertilizer on peanuts were conducted, the number
of studies on pre-sowing seed treatment to the
productivity and quality of legumes in general and
peanuts in particular is still limited. As a result,
we conducted a seed treatment experiment with
0.05% KCI before sowing to evaluate its effect
on the yield and quality of two peanuts cultivars
namely L14 and L23.

Materials and methods

Research materials. The experiment was
conducted on two peanut cultivars, L14 and L23,
selected from a Chinese import corporation by Legumes
Research and Development Center, Field Crop Research
Institute, Vietnam Academy of Agricultural Sciences
(VAAS) (Figure 1).
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Figure 1. Two peanut cultivars used in this study

Seed processing and experimental setup. After
being selected carefully, seeds of the two cultivars, L14
and L23, are divided into 2 parts. Part 1 (control): the
seeds were soaked in distilled water for 7 hours, then put
in a petri dish with moist cotton wool in an incubator at
28° C —30° C for 24 hours. Part 2 (experiment): the seeds
were soaked in 0.05% KCI solution for 7 hours, then put
in a petri dish with cotton wool which had already been
soaked in 0.05% KCI in an incubator at 28° C — 30° C
for 24 hours. The seeds after the treatment were grown
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in the field in Que Vo district, Bac Ninh province,
Vietnam from February to June in 2017.

Field experiments consisted of two factors KCI
and that the cultivars were arranged in a Split-plot
design in which the large plot was KCI 0.05% and the
small plot was peanut cultivars. Each cultivar included
two formulas (control and experiment) grown in 2 plots,
each formula repeated 4 times, the total number of
experimental plots was 16, the area of each plot was
15m? (240m? in total).

Analysis of indicators. To determine the yield
components, yield and quality of the studied peanut
cultivars, we harvested peanuts on the experimental plots,
calculated the actual yield/experimental plot (15m?) and
then converted into quintal/ha, and at the same time
determine the Weight of 100 pods, weight of 100 seeds,
mass unshelled peanuts, number of qualified pods/plant
of the studied cultivars by electronic scales with an
accuracy of 10 were determined at the same time.
Reducing sugar content was calculated using Bertrand
method while starch content was determined by acid
hydrolysis [8]. The lipid and protein content was
determined by Soxhlet method and Lowry method
respectively [8, 9]. Acid value, saponification value and
iodine value were determined using Birnin-Yauri and
Garba’s description [10]. The vitamin C content was
determined by titration [8]. The content of vitamins B4, B,
and Bg was determined by fluorescence spectroscopy [8].
The vitamin A content was determined using the
description by Chau et al. [11]. Determination of amino
acid content was conducted using automated amino acid
analyzer HP-Amino Quant Series Il [12]. The content
of N and P was determined by molecular absorption
spectroscopy (UV-VIS) [8]. The content of other minerals
(K, Ca, Mg, Fe and S) was determined by atomic absorption
spectroscopy (AAS) [13]. Analysis of biochemical indicators
was conducted at the Plant laboratory, Hong Duc University.
Amino acid and vitamin content were analyzed at the
Institute of Biotechnology and Institute of Chemistry at
Vietham Academy of Science and Technology.
Determination of mineral elements at National Institute
of Agricultural Planning and Projection, Vietnam.

Statistical analysis. All indicators were conducted
three times independently. The results are expressed as
mean values and standard deviation (SD). Statistical
processing of results was performed by IRRISTAT
software package, version 5.0.

Results and discussion

Effect of KCI on yield components and
yield. Yield is an important indicator to assess the
overall impact of technical measures on crops, yield
components contribute to changes in yield [14]. In
this study, the yield and yield components of the two
peanut cultivars L14 and L23 in experimental and
control formulas are presented in Table 1. For each
100 pods, L14 in the control formula produced
162.57g on average while in the experimental for-
mula achieved 164.45g (1.88g higher). Meanwhile,
the figures of L23 were 159.32g in the control formula
and 160.78g (1.46g higher) in experimental formula.
Regarding the weight of 100 seeds, the weight of L14
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in the experimental formula was 1.21g higher than
that of the control, the number of L23 in the experi-
mental formula was 1.89g higher than that of the con-
trol. These results were consistent with that in Toklu's

post@uestniR-vsuet.ru

study that when potassium immersion during the seed
treatment contributed to an increase in the number of
pods and seeds of Lentil [5].

Table 1.
Yield components and yield of L14 and L23
Factors Peanut L14 _ Peanut L23 _
Control Experiment Control Experiment
Weight of 100 pods (g) 162.57 +2.14 164.45 £2.76 159.32 +3.15 160.78 + 2.63
Weight of 100 seeds (g) 61.17 £1.85 62.38 +£2.05 58.25 +1.37 60.14 +1.94
Mass ratio of unshelled peanuts (%) 71.57£1.19 72.09 £+ 1.05 69.58 £2.18 7047 £1.23
Number of pods per plant (pod) 16.66 +0.70 18.91 +0.63 15.95 +0.67 1770 £ 1.12
Economic yield (quintal/ha) 29.88 £0.14 33.57 +£0.35 27.79+0.43 28.90 + 0.54
Notes: Values are the means of three replicates with standard deviation

In terms of mass ratio of unshelled peanuts,
L14 in the control formula was recorded at 71.57%
and 72.09% in the experimental formula while the
percentage of L23 in the control formula and the
experimental formula was 69.58% and 70.47%
respectively (Table 1). KCI made contribution to an
increase of not only pod weight, seed weight, and
mass ratio of unshelled peanuts but also the number
of qualified pods per plant. For example, the number
of qualified pods/plant was witnessed an increase by
2.25 pods/plant and 1.75 pods/plant in both L14 and
L23 respectively when compared to the control
(Table 1). The yield is a direct consequence of yield
components; therefore, the increase in the yield
components in the experimental formulas resulted in
an increase in the vyield of these formulas. In
particular, the yield of L14 increased from 29.88
quintals/ha to 33.57 quintals/ha while that of L23 also
increased from 27.79 quintals/ha to 28.90 quintals/ha
(Table 1). These results were consistent with the ones in
Gashti et al.’s study, in which Potassium helped increase
the yield and yield components of peanuts [14].

Effect of KCI on several key nutritional
composition. Table 2 shows that pre-sowing seed
treatment with KClI increased the nutritional profile
of peanuts. The reducing sugar content of L14
increased by 0.02% and that of L23 increased by
0.14% compared to the control. Starch content of
L14 increased by 0.65% while that of L23
increased by 0.21% compared to the control.
Regarding lipids, peanuts in the control formula
had relatively high content which were 46.35% and
43.18% in L14 and L23 respectively. Being under
treatment with KCl increased the lipid content in both
cultivars to 47.20% in L14 and 45.12% in L23.
In addition, KCI also increased the protein content
in the experimental formulas by 0.13% in L14 and
0.68% in L23 when compared to the control.
However, it should be noted that the protein
content in this study was lower than that reported
in other studies [15, 16].

When it comes to the acid values, the peanut
seed treated with KCI had a lower acid value than the
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control. For example, that of L14 in the control
formula was 1.76 and in the experimental formula
was 1.18, while the numbers of L23 in the control
formula and the experimental formula were 1.38 and
1.05 respectively (Table 2). These figures were also
lower than these reported in the study of Birnin-Yauri
and Garba [10]. If looking closer to the two studied
cultivars, it can be seen that seeds of L23 had lower
acid values than those in L14. This means the fatty
acid content in peanut oil of the L23 should be good,
easy to store. In terms of saponification value, the
seeds with KCI treatment had greater saponification
value than the control. Particularly, that of L14 in the
control formula achieved 255.54 and the experimental
formula was 335.53, L23 was recorded at 254.39 of
saponification value while that in the experimental
formula reached 291.18 (Table 2). These saponification
values are higher than those reported in other
studies [10, 17]. lodine value in the experimental
formulas were lower than those in the control. The
iodine value of L14 in the control formula was 12.39
while it was 9.22 in the experimental one, the number
of L23 in the control formula was 11.84 and in the
experimental formula was 7.99 (Table 2). Compared
to results of other studies, the iodine values recorded
in this study was much lower [10, 17]. The value of
L14 was higher than that of L23, which can indicate
that L14 had the greater amount of unsaturated fatty
acids than L23. In other words, it is quickly
changeable and difficult to preserve.

Regarding the composition of vitamins, the
results show that vitamin A and vitamin C were not
detected in peanuts at the time of the study. The
vitamins Bi, By, Bg in the experimental formula
were higher than the control, in which vitamin B,
had the highest content, followed by vitamin Bs and
vitamin B, (Table 2). These results were consistent
with the report of Settaluri et al. and Arya et al. on
the content of vitamins in peanuts [2, 3]. To be
more specific, vitamin B; of L14 was higher than
the control by 0.03 mg/100g while that of L23 was
higher by 0.02 mg/100g. The similar pattern was
also witnessed for Vitamin B, as the amount of
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vitamin B; of L14 in the experimental formula was
0.01 mg/100g higher than that of the control. The
figures in the L23, however, was unchanged. The
content of vitamin Bs of L14 in the experimental
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formula was 0.02 mg/100g higher than that of the
control, and in L23 was 0.01 mg/100g. In short,
KCI increased the content of some vitamins in
peanuts compared to the control.

Table 2.
Nutritional composition of L14 and L23
Factors Peanut L14 _ Peanut L23 _
Control Experiment Control Experiment
Reducing sugar (%) 0.80+0.19 0.82+0.11 0.70 £ 0.04 0.84 +£0.05
Starch (%) 4.11+£0.95 4.76 £ 0.57 4.93 +0.54 5.14+0.70
Lipid (%) 46.35 +£0.62 47.20£0.95 43.18 £ 0.84 45.12+1.70
Protein (%) 4.23+0.21 436+0.17 4.97+0.16 5.66+0.25
Acid Value 1.76 £ 0.07 1.18+0.24 1.38+0.10 1.05+0.14
Saponification Value 255.54 +1.67 335.53 £6.59 254.39+4.45 291.18 £ 1.56
lodine Value 12.39 +1.90 9.22 £0.05 11.84 +1.10 7.99 +1.01
Vitamin A (ng/100g) — — — —
Vitamin C (mg/100g) - - - -
Vitamin B; (mg/100g) 0.58£0.03 0.61 £0.03 0.55+0.03 0.57+0.03
Vitamin B, (mg/100g) 0.12+0.03 0.13+0.03 0.13+0.03 0.13+0.03
Vitamin Bs (mg/100g) 0.34+£0.03 0.36 =0.03 0.33+0.03 0.34+0.03
Notes: Values are the means of three replicates with standard deviation. (—) Not detected during the time conducting the research

Effect of KCIl on amino acid composition.
Seed treatment with KCI for L14 and L23 provided
greater amino acid content than the control (Table
3). L14 had 25.64% of total amino acid content in
the control formula while the number in the
experimental formula was 26.50%, the figures of
L23 was 25.58% and 26.77% respectively. In
addition, KCI also changed the composition of
amino acids. For example, aspartic acid in the

experimental formula reached 4.10% (increased by
0.28%), the content of aspartic acid in the
experimental formula of L23 also increased by
0.22%. Arginine also increased in the experimental
formulas by 0.15% for L14 and 0.12% L23 when
compared to the control. Glutamic acid content
achieved the highest value in both the experimental
and control formulas in this study. Similar results
were found in reports of other studies on the

control of L14 was 3.82% while in the composition of amino acids found in peanuts [2, 3].

Table 3.
Amino acid composition of L14 and L23 (Unit: %)

Amino acid Peanut L14 _ Peanut L23 _
Control Experiment Control Experiment
Aspartic acid 3.82+0.04 4,10+ 0.05 3.85+0.02 4.07 £ 0.05
Glutamic acid 4.56 + 0.04 4.11+0.06 4.48 +0.05 4.63 +0.07
Serine 1.35+0.02 1.49+0.01 1.37+0.03 1.43+0.01
Histidine* 0.83+0.01 0.88+0.01 0.85+0.01 0.85+0.01
Arginine 3.01+0.07 3.16 £0.09 2.94+0.03 3.06 = 0.05
Glycine 1.70+0.01 1.68 +£0.02 1.55+0.01 1.64 +0.01
Threonine* 0.70+0.01 0.76 +0.01 0.73+0.02 0.77+0.01
Tyrosine 1.08 +0.02 1.16 +0.01 1.09+0.01 1.17 +£0.02
Alanine 1.04 +£0.01 1.09 +0.01 1.02 £ 0.03 1.09 +0.01
Valine* 0.99+0.01 1.11+0.02 1.07+0.01 1.15+0.02
Methionine* 0.11+0.01 0.10+0.01 0.26 +0.01 0.22+0.01
Phenylalanine* 1.25+0.02 1.34 +£0.01 1.26 £0.02 1.32+£0.01
Isoleucine* 0.94+0.01 1.02+£0.01 0.94+0.01 1.01+£0.01
Leucine* 1.60 +0.02 1.71+0.02 1.59+0.01 1.69 +0.03
Lysine* 1.24 +0.04 1.27 £ 0.02 1.20 + 0.04 1.24 +0.02
Proline 0.94+0.01 1.05+0.01 0.97 +0.02 0.99+0.01
Cysteine 0.48+0.01 0.47+0.01 0.41+0.01 0.44 +£0.01

Total 25.64 26.50 25.58 26.77
Notes: Values are the means of three replicates with standard deviation. (*) indispensable amino acids

Methionine had lower content in the
experimental formula than the control while other
amino acids such as glutamic acid, glycine, cysteine
experienced an uneven increase or decrease. In short,

seed treatment with KCI contributed to higher amino
acid content than the control. However, whether KCI
could increase or decrease the content depended on
different types of those amino acids.
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Effect of KCI on the content of some
mineral elements. Pre-sowing seed treatment with
KCI for L14 and L23 led to relatively high levels
of a number of mineral elements such as N, P, K,
Ca, Mg, Fe and S (Table 4). KCI increased the
content of elements N, P, K, Ca, Mg and S when
compared to that of the control in L14. Particularly,
N content increased from 2.060% to 2.374%,
P from 1.180% to 1.216%, K from 0.212%
to 0.232%, Ca from 0.155% to 0.160%, Mg from
0.229% to 0.232% and S from 0.174% to 0.202%.
Fe was the only element whose content decreased
in the experimental formula, which down from
0.007% to 0.005%. KCI also increased the content
of elements including N, K, Ca, Mg and decreased
the amount of P, Fe, S in L23 samples treated with
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KCI. N content increased from 2.979% to 3.248%,
K from 0.255% to 0.283%, Ca from 0.157% to
0.163%, Mg from 0.225% to 0.229%. Meanwhile,
the P content decreased from 1.172% to 1.140%,
Fe from 0.007% to 0.005% and S from 0.161%
to 0.150%. The content of mineral elements in this
study is different from the reports of other
studies [2, 3]. These differences are the result of
cultivars, soil characteristics, climate and sample
preparation methods [18].

Thus, the pre-sowing seed treatment with KCI
increased the quality of peanuts shown by an increase
in the content of some mineral elements such as N, K,
Ca and Mg. However, the similar increase was not
recorded in the experimental formula for other
mineral elements including Fe and S.

Table 4.
Content of some mineral elements of L14 and L23 (Unit: %)
Mineral composition Peanut L 14 - Peanut L.23 -
Control Experiment Control Experiment
N 2.060 = 0.005 2.374 £ 0.004 2.979 £ 0.005 3.248 £ 0.004
P 1.180 + 0.005 1.216 + 0.003 1.172 £ 0.003 1.140 + 0.002
K 0.212 +0.002 0.232 +0.001 0.255 +0.001 0.283 +0.002
Ca 0.155 + 0.001 0.160 + 0.001 0.157 £ 0.001 0.163 +0.001
Mg 0.229 + 0.002 0.232 +0.002 0.225 +0.002 0.229 +0.001
Fe 0.007 = 0.001 0.005 + 0.001 0.007 +0.001 0.005 + 0.001
S 0.174 +0.001 0.202 + 0.002 0.161 + 0.002 0.150 + 0.002
Total 4.017 4421 4.956 5.218
Notes: Values are the means of three replicates with standard deviation

Conclusions

Pre-sowing seed treatment with 0.05% KClI
increased some indicators of yield components
(weight of 100 pods, weight of 100 seeds, mass ratio
of unshelled peanuts, number of pods per plant)
and yield of two peanut cultivars L14 and L23.
In addition, KCl also enhanced the quality of peanuts

such as increasing the content of reducing sugar,
starch, lipid, protein, saponification value, vitamins,
total amino acids content and content of some mineral
elements including N, K, Ca, Mg. When comparing
the two studied cultivars, L14 had higher yield than
L23 in both experimental and control formulas,
while L23 had higher quality than L14.
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