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TOM TAT
ANH HUONG CUA PHAN BON AMINE-PAT HIEM PEN CANH TAC CAY CHE TAI
HUYEN BAT XAT (LAO CAI)

Trong nhiéu nam tré lai ddy, san xudt ché hitu co dé cung cdp cac san phdm ché chat luong cao thu hut
dugc sw chu y tai nhiéu noi. Chdt heong (cdy) ché phu thuoc vao nhiéu yéu té nhw la chdt leong dat, diéu
kién thoi tiét va diéu kién canh tac. Trong nhiing yéu 16 do la viéc sir dung cac logi phan bon vi luong dé
tang cwong sinh truong nang sudt va chdt lwong ché. Phéan bon la ddt hiém dugc tong hop diedi dang phirc
chat hitu cor dé tang cwong kha nang hdp thu vi heong dong thoi tang cuong tong hop dwong chit cho cdy
trong Nghién citu danh gid anh hwéng cia phan bon 1a amin-dat hiém trong qud trinh canh tic va phat
trién cia cay ché tai xa Mwong Hum, huyén Bat Xat tinh Lao Cai. Viéc s dung phan bon la amin- -dat hiém
lam tang téc d phat trién, ¢ dai bip va thanh phan mét s6 hoat chdt nhir tannin, caffeine va polyphenol
ciia cdy ché. Véi lwong phun 300 mL phan bén amin-dat hiém véi moi hecta, san lwong ché ting 16,07%,
ham lwong caffein ting 8,81% va polyphenol ting 3,42% so véi mau doi chimg.

Tir Khoa: ché pham amin-ddat hiém, phan bon vi heong, lwong phun, ché Muong Hum.

1 INTRODUCTION growth at low concentrations and inhibited

the development of roots and leaves at
Rare earth elements are progressively  elevated concentrations[2]. Study on
being studied and applied in the  plants having developed root systems
agricultural sector. The roles and impacts  demonstrated that the suitable rare earth
of rare earth elements on the growth and concentration for root growth and
productivity of plants have been  development was below 50 mg/L Ce and
studied[1]. When using rare earth element  |ess than 200 mg/L La. Other work also
fertilizers, plants increased growth ability, indicated that the higher rare earth
stimulated root development, increased  concentrations inhibited root growth and
chlorophyll content (thereby facilitating  |ed to poor plant growth[3]. The presence
photosynthesis), and enhanced nutrient of La in the form of La(NOs)s at
absorption. Consequently, the productivity  concentrations less than 150 mg/L could
and quality of certain cereal crops, fruit stimulate root growth, increase
trees, and vegetables were increased. In photosynthetic  capacity,  phosphorus
addition, the dosage of foliar fertilizers utilization efficiency in phosphorus-
containing rare earths affected the growth deficient conditions, and the
and development of plants. It stimulated
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photosynthetic capacity of legumes[4]. A
study on the effects of rare earth elements
on tea plants showed that they enhanced
the ability to stimulate shoot growth and
increase the number of buds, and their
concentration in tea leaves was very small
after 25 days of spraying fertilizer[5].
Moreover, rare earth elements had the
effect of inhibiting and restraining the
continuous growth of fungi, consequently
limiting the pathogens[6-8]. Rare earth
element fertilizers were commonly used in
tea production, and the accumulation of
rare earth elements was mainly in the roots
and stems of tea plants[9,10].

Rare earth elements were added to NPK
and organic fertilizers to increase the
quality and productivity of tea. Previous
study showed that fertilizer containing rare
earth elements helped plants to be healthy
and increased productivity for tea plants
from 22.87% to 24.39% and cabbage by
25%][11]. The presence of rare earth
elements helped tea plants to increase the
number of buds, reduce Mu Xeo disease,
and increase productivity to 18.6%[12].
Mu Xeo disease happened in tea tops with
two leaves without baby buds. In this
study, the amine-rare earth product was
tested on tea plants in Muong Hum
Commune, Bat Xat District, Lao Cai
province. Amine-rare earth product was an
organic complex in a soluble form that
could help plants absorb nutrients better.

2. EXPERIMENT AND RESEARCH
METHOD

2.1. Object and research materials

The research object in this study was tea
plants in Muong Hum (Bat Xat, Lao Cai,
Vietnam). The amine-rare earth foliar
fertilizer (AREFF) was prepared in the
Inorganic Materials Laboratory of the
Institute of Materials Science. The
substituents of AREFF include organic
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compounds (5%), nitrogen (total nitrogen
7.5%), potassium (K: 23%), lanthanum
(La:  0.2%), cerium (Ce: 0.25%),
Praseodymium (Pr: 0.03%), Neodymium
(Nd: 0.15%), and Gadolinium (Gd:
0.00045%).

2.2. Methodology

The experiment was applied with five
spraying formulas and repeated three
times. A control sample was sprayed with
water. The experiments were performed
on tea areas fertilized according to the
technical process of intensive cultivation
and sprayed with amine-rare earth foliar
fertilizer. The area of each experimental
plot was 1000 m?, and the experiment was
sprayed for five months (from February
2024 to June 2024). The amine-rare earth
solution was mixed in a 16-L tank with
water, shaken well, and sprayed on leaves
after harvesting and cutting branches.
Each experimental plot was sprayed with
the following formulas:

- Formula 1 (CT1): Present fertilizer
formula according to the cultivation
process and sprayed with water;

- Formula 2 (CT2): Present fertilizer base
formula according to cultivation and
sprayed with 15 mL solution of
AREFF/16-L tank/ spray;

- Formula 3 (CT3): Present fertilizer base
formula according to cultivation and
sprayed with 20 mL solution of
AREFF/16-L tank/spray;

- Formula 4 (CT4): Present fertilizer base
formula according to cultivation and
sprayed with 25 mL solution of
AREFF/16-L tank/spray;

- Formula 5 (CT5): Present fertilizer base
formula according to cultivation and
sprayed with 30 mL solution of
AREFF/16-L tank/spray;

- Formula 6 (CT6): Present fertilizer base
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formula according to cultivation and
sprayed with 40 mL solution of
AREFF/16-L tank/spray.

2.3. Tea plant growth monitoring and
analysis methods

The growth ability of each bud stage was
screened for 10 days, 15 days, and 20
days, and the average length of buds was
measured in each experimental plot. The
average bud density and Mu Xeo disease
of buds per m* were examined by counting
the number of buds in a 25x25 cm? frame
at 5 diagonal points of the experimental
plot. Bud weight was determined by
weighing the bud mass in each
experimental plot. The appearance of tea
samples was evaluated according to
TCVN 3218:2012 and private standard
10TCN 745:2006. The soluble, tannin,
polyphenol, and caffeine contents were
determined by TCVN 9743:2013, KMnO,
titration method (Leventhal method with
coefficient k 0.00582), TCVN
9745:2013, and TCVN 9744:2013,
respectively. The rare earth trace elements
and heavy metals in tea samples were
finally analyzed using the inductively
coupled plasma mass spectroscopy (ICP-
MS) method at the Institute of Geography,
Vietnam Academy of Science and
Technology. A random pool of 100
samples was collected to examine those
criteria.

3. RESULTS AND DISCUSSION

3.1. Effect of rare earth amine product
on tea bud growth

Before spraying the amine-rare earth
product on the experimental plots, the tea
was pruned, fixed canopy, and fertilized
through  the  cultivation process.
Experimental plots were sprayed with
fertilizer formulas, and monitored the
growth of the tea buds was monitored. The
experimental results of the effect of the

amine-rare earth product on the growth of
the tea buds were shown in Table 1 and
Figure 1.

Table 1. Effect of AREFF on tea bud growth

The growth speed of the tea bud
Formula | 10 days 15 days 20 days

(cm) (cm) (cm)
CT1 6.74 12.33 1541
CT2 7.92 13. 87 16.54
CT3 8.12 14.05 17.43
CT4 8.15 14.91 18.16
CT5 8.48 15.31 18.97
CT6 8,27 14,93 17,21
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Figure 1. Tea samples (a) before and after
spraying (b) without and (c) with AREFF
for 20 days.

The survey results showed that the growth
rate of tea buds when sprayed with amine-
rare earth products was faster than the
control sample in all formulas (CT2, CT3,
CT4, CT5, and CT6). In particular,
formula CT5 with a spraying dose of 30
mL solution of AREFF/16-L tank for 1000
m? (equivalent to 300 mL per hectare)
gave the best results. Rare earth elements
stimulated the growth of buds and
increased chlorophyll content[13].
Thereby, they increased the ability of
photosynthesis and the length of tea buds.
In addition, when the concentration of rare
earth elements is high, they could cause
physiological inhibition, limit the ability to
photosynthesis[14], and lead to the
reduction of bud growth of tea plants.
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3.2. Effects of AREFF on tea buds

Bud density, the ratio of Mu Xoe disease,
and tea bud weight were monitored and
counted in each experimental plot and
calculated per 1 m% The results are

presented in Table 2.
Table 2. Effects of AREFF on some indicators of

Table 2 showed that the weight of tea buds
was increased from 5.35% to 16.07%, bud
density from 6.08 to 23.91%, and the rate
of Mu Xoe disease was reduced from
10.08% to 8.2% when tea plants were
sprayed with AREFF. The CT5 formula
was given the best enhancement for tea
buds. The bud weight and bud density

tea buds increased by 16.07% and 23.91%,
< = 4; S8 respectively, whereas the rate of Mu Xoe
2 - S s 8 disease decreased by 8.2% as compared to
S el i %g those of the reference samples. AREFF

5 - - _—
2 @ @ o X improved the nutrient absorbability of
g plants through roots, stems, and leaves,
= b%/d % Bﬂggﬂ % | % stimulates growth ability, as well as
increased  productivity even  under
CT1 | 0.56 | 100.00 | 126.70 | 100 | 10.08 phosphorus-deficient conditions[4]. When
CT2 | 0.59 | 105.35 | 134.40 | 106.08 | 9.20 the concentration of rare earth elements
CT3 | 0.60 | 107.14 | 141.60 | 111.76 | 8.90 exceeded the limitation of plants'
CT4 063 | 112.50 | 147.90 | 11673 | 8.50 absorbance, it reduced photosynthesis and
gg 8'22 Eg'gz 12;'2(1) ﬁ;’gé g'ig reduced the effectiveness of growth
' ' ' ' ' stimulation on plants[14].
Table 3. Analysis and evaluation results by sensory
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Leaves Clear, Light Gentle
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. dark harmonious requirement
twisted, strange
fi yellow, flavor
irm taste
Table 4. Biochemical contents and rare earth residues of testing tea samples
Unit Caffeine | Solute | Tannin | Polyphenol| Arsenic | Mercury Lead | Cadmium Eaar[ﬁ
content | content | content content content | content | content | content content
0, 0, 0, 0,
cT Yo % % % mo/kg ma/kg mo/kg ma/kg malkg
CT1 414 40.9 25.1 21.33 0.350 0.01 0.338 0.01 Trace
CT2 439 414 27.7 21.74 0.256 0.01 0.331 0.01 Trace
CT3 442 415 28.3 21.86 0.251 0.01 0.330 0.01 Trace
CT4 4.46 416 28.9 21.98 0.247 0.01 0.329 0.01 Trace
CT5 454 41.8 29.1 22.06 0.247 0.01 0.325 0.01 Trace
CT6 448 416 28.8 21.93 0.247 0.01 0.328 0.01 Trace

3.3. Effect of AREFF on tea product
quality

After  being harvested from the
experimental plots, tea leaves were
processed to identical procedures, such as
withering, rolling, and drying. The
analyses and evaluation of tea quality by
sensory were presented in Table 3.

The qualities of the tea samples after

testing with the AREFF showed that all
tea samples were of good quality and
classified as meeting requirements. The
tea samples made by the present process
had a twisted appearance, firm wings, a
unique green color of young tea, a gentle
astringent of tea, and a bright yellow color
of water without a strange smell. The
highlight of the tea sample when sprayed
with amine-rare earth product was that the
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tea water was clear, bright yellow, and had
a mild aroma, and stimulated the taste of
tea drinkers.

3.4. Effect of amine-rare earth product
on biochemical composition of tea
samples

Tea samples showed good results of
sensory results. The biochemical contents
were analyzed to assess tea quality. The
results of the biochemical analyses of

some  Vietnamese standards  were
presented in Table 4. Among the
biochemical =~ compositions in  tea,

polyphenol and tannin compounds were
two important compositions to assess the
aroma and taste of the tea product.
According to the obtained data in Table 4,
the tea samples using AREFF exhibited an
improvement in tannin and polyphenol
contents of 1.22 — 2.20% and 1.92% —
3.42%, respectively, as compared with the
reference samples. Therefore, the natural
aroma and astringency of the tea sample
using AREFF were more characteristic
than the control sample. Otherwise, the
caffeine content increased from 6.03% to
8.81% and was supported by better nerves.
Rare earth elements helped tea plants
increase photosynthetic ability. Therefore,
mineral contents were increased by
metabolism and synthesis of
substances[15]. Metal contents were lower
than those of the maximum allowable
standards for tea products, while the rare-
earth element contents in tea samples were
traced and unaffected by tea quality and
health[16]

4. CONCLUSION

The study of the effects of using amine-
rare earth products on the cultivation of
tea plants in Muong Hum Commune, Bat
Xat District, Lao Cai (Vietnam), showed
that tea yield was increased by 16.07%,
whereas the contents of crucial
compounds in tea products, including
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caffeine, tannin, and polyphenol, were
remarkably enhanced by 8.81%, 2.20%,
and 3.42%, respectively. On the other
hand, the contents of heavy metals in tea
samples were lower than the maximum

allowable standards, and rare earth
element contents were traced.
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