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SUMMARY

Determining the relationship between some inventory factors and ecological factors and fallow period of forest
rehabilitation after shifting cultivation has very important meaning in proposing effective solutions for
reforestation, contributing to the protection of the ecological environment, limiting soil erosion, and soon
reached the forest criteria. Results from 95 temporary plots (each plot covering 1000 m?) showed that: number
of tree species has a significant and positive relationship with fallow periods, with porosity, soil layer thickness
and cover of lianas and shrubs. The density and mean height of trees with total tree height from 2 m have a
significant and positive relationship with fallow periods, soil layer thickness and cover of lianas and shrubs.
The research results are the basis to determine the time for forests formed and effect measures to forests to

restore after shifting cultivation.
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L. INTRODUCTION

Muong Lat is a frontier district located in
remote area of Thanh Hoa province, with an
area of nearly 6.6 thousand ha of rehabilitation
forest, accounting for about 8.1% of the total
forest area of the whole district [3]. More than
90% population of the district are ethnic
minorities, difficult economic conditions lead
to deforestation for shifting cultivation
becomes popular. On fallow land after shifting
cultivation form, one layer of vegetation has
been gradually restored.

Therefore, the study of the relationship
between some basic inventory factors (number
of species), density (N (trees / ha)), height
(Hvn, m),) with the ecological factors (soil
layer thickness (D, cm), porosity (P %); slope
coverage (CP %) ...) and fallow period of
rehabilitation forest after shifting cultivation is
very necessary. From the research results can
propose a resolution to restore forests in the
study area.

II. METHODOLOGY

2.1. Inherited method

Research inherits the relevant documents
have been published by the scientific work, the
legislation, the basic material for investigation
by the competent authorities relating to the
field of research.

2.2. Data collection

Investigation on 95 temporary sample plots,
each has an area of 1000 m? (25 x 40 m) to
determine the number of species; density; the
average height of trees with total tree height
from 2 m; land survey to determine soil depth
(D, cm), porosity (P%), slope (o) and cover
(CP%)...

2.3. Data analysis

- The particle density of the soil (Pd)

Determined by methods Picnomet:

Pd= P/(P+P,-P,) (g/em’) (1)

Where: D is the particle density of the soil;
P is the volume of dry land taken for analysis
(g); P1 is the average volume picnomet having
water (g); P2 is the volume picnomet having
water and land (g).

- Bulk density (Bd)

Determined by the formula:
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Bd =P/V (g/em’) Q)
Where: Bd is Bulk density,; P dry soil mass (g);
V volume of soil (cn?’).

- Soil porosity (P%)

Determined by the proportion and density:
P% = (1-Bd/Pd)*100 3)
Where: Pd is particle density (g/cm3); Bd is

bulk density (g/cm’).

- Determining the relationship between
some inventory factors of forest recovered
after shifting cultivation with ecological
factors and fallow periods through multivariate
function:

Y =bo+b*X;+ by*Xo+ ...+ by * X, (4)

Where: Y: is the dependent variable - is the
inventory factors; Xn: is the independent
variable - ecological factors and fallow period;
bn is parameter.

II1. RESULTS AND DISCUSSION

The basic factor of the forest inventory after
shifting cultivation, including: species (N of
tree species), density (N (trees / ha)), height
(Hvn, m) ... ecological factors, including soil
layer thickness D (cm), the porosity P (%); o
slope “); CP% coverage, canopy COVer.
According to fallow period, a number of
ecological factors change and forest inventory
factors of rehabilitation after shifting

cultivation also changed. There is a
relationship between them. The process of
rehabilitation after shifting cultivation to create
conditions for restoration of ecological factors
and reverse the ecological factors has the effect
of promoting a forest restoration process faster.
3.1. Relationship between species (Species) Of
forest rehabilitation after shifting
cultivation with ecological factors and the
fallow period

In the process of arising and development of
plants, some species will increase over fallow
period. The ecological factors directly
influence the process of forest regeneration and
succession. Soil properties related to the
situation of natural regeneration of vegetation
recovery. When vegetation appears will cover
the ground helping with physical properties,
soil chemistry increasingly improved. The
ecological factors representing soil properties
as soil depth D (cm), the porosity P (%).
Where, the slope a and coverage CP% are two
important studied ecological factors. The
results determine the parameters of the
relationship equation between forest mloai
restored after shifting cultivation with
ecological factors and the fallow period was
shown in Table 1.

Table 1. Parameters of the relationship equation between forest species recover after shifting
cultivation with ecological factors and the fallow period

Equation
Criteria mspccics = b0+b1*A(year)+ mspecies = b0+b1*A(year)+
bz*D(cm)+b3*P(%)+b4*CP%+b5*U., bz*D(cm)+b3*P(%)+b4*CP%
R’ 0,7843 0,7014
bo 6,4491 7,5978
b, 1,0319 1,0464
Parameters b, 0,1789 0,1806
b; -0,5478 -0,5752
b, 0,1456 0,1546
bs 0,0426
by 0,1241 0,0645
b, 4,40E-09 2,78E-09
Povalue b, 1,72E-06 1,43E-06
b; 0,0064 0,0041
b, 0,0233 0,0157
bs 0,2144
Conclusion bs is insignificant All paramaters are significant
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The results in Table 1 showed that the
equation Mgpecies = by + bl*A(year) + bz*D(Cm) +
b3*P(y) + bs*CPo, + bs*a with a coefficient of
determination relatively high (R2 = 0.7843).
However, parameter b5 with Sig.tb5 = 0.2144
is greater than 0.05, that means b5 is
insignificant and the number of species is not
dependent on slope factor. Therefore, the
correlation equation is limited to 4 variables:
time A (year), soil layer thickness D (cm), the
porosity P (%); cover CP (%)), the results are
as follows:

Mpecies = 7,9978 + 1,0464* A year) + 0,1806*Dycrm) -
0,5752*P(y+ 0,1546*CP;), (a)

The coefficient of determination R2 =

0.7014 shows the relationship between mgpecics

of forest restored after shifting cultivation with
ecological factors and fallow periods relatively
strong. All parameters are significant (Sig.tbi
<0.05).
3.2. Relationship between N (H > 2 m) of
forest rehabilitation after shifting
cultivation with ecological factors and the
fallow period

From the data collected for N (H > 2 m) on
the sample plots in each fallow period,
establishing the relationship between N (H > 2
m) of forest rehabilitation after shifting
cultivation with ecological factors is the soil
layer thickness D (cm), the porosity P (%); a
slope; CP% coverage and a fallow period

(years). Results are summarized in Table 2.

Table 2. Parameters of the relationship equation between N (H>2m) of forest rehabilitation after
shifting cultivation with ecological factors and the fallow period

Equation
Criteria Nz2m) =botb1* A yeant Nz2m=botb1* A yearyt
D2*D(emyth3*P o by * CPo,+hs*a b2*Dem) b3 *CP oy
R’ 0,8019 0,6729
by -3,9199 -169,7022
b, 0,0347 28,9013
Parameters b, 0,0093 2,5932
bs 0,2288 2,6711
by -0,0436
bs 0,0032
by 2,8E-13 5,7E-07
b, 0,0629 5,2E-16
Povalue b, 0,0226 0,0443
bs 0.1356 0,0021
by 1,9E-08
bs 0.4186
Conclusion b; and bs are insignificant All parameters are significant

The results in Table 2 showed that the
equation N(H > 2 m) = b0 + bl1*A(year) +
b2*D(cm) + b3*P(%) + b4*CP% + b5*a
having b3 and b5 are insignificant (Sig.tb5 >
0,05) and N(H > 2 m) does not depend on the
porosity and slope. Therefore, our study only
considers relations N (H > 2 m) with soil
depth, coverage and fallow period in the form
of equationN (H > 2 m)= b0 + bl*A(year) +
b2*D(cm) + b3*CP(%). The results showed
that the coefficient of determination R2 =

40

0.6729. Thus the relationship between N (H >
2 m) with ecological factors and fallow period
relatively tight. This relationship is expressed

by equation (b):
NH>2 m)=-169,70 + 28,90*A(year) +
2,5932*D(cm) + 2,6711*CP(%) (b)

3.3. Relations between the forest restored
after shifting cultivation with ecological
factors and the fallow period

Similar to N (H > 2 m), our study
established the relationship between forests
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restored after shifting cultivation with
ecological factors as soil depth D (cm), the
porosity P (%);slopea; coverage CP%and

fallow period A (years). Results are
summarized in Table 4.3.

Table 3. Parameters of the relationship equation between forests restored after shifting cultivation
with ecological factors and the fallow period

Equation
Criteria H(anzlm) = b0+b1*A(year)+ H(anzlm) = b0+b1*A(year)+
b2*D(cm)tb3*P ;) +bs*CPo+bs*a b2*D(cm)th3*CP o)
R’ 0,8235 0,7501
bo -23,5153 0,9979
b; 32,6291 0,2110
Parameters b, 1,8703 0,0028
b; -6,2438 0,0007
by 4,1144
bs -0,5423
bo 0,7880 0,0074
b; 2,5E-16 0,0071
Pvalue b, 0,0132 1,3E-12
b3 0.1338 0,0085
bs 0,0024
bs 0.4493
Conclusion b3 and bs are insignificant All parameters are significant

The result showed that the coefficient of
determination of the relationship between the
ecological factors and fallow period relatively
tight (R2 = 0.8235). However, two parameters
b3 and b5 are insignificant, that means Hvn > 2
m does not depend on the porosity and slope.
The equation of the relationship was
established between the forest restored after
shifting cultivation with ecological factors and
the fallow period is limited to 3 variables (soil
depth D (cm), coverage CP% and fallow period
A (year)). This equation with the coefficient of
determination R2 = 0.7501, at the tight and is
expressed through the equation (c):

H (1,0 = 0,9979 + 0,2110* A year) +

0,0028*D(¢m) + 0,0007*CP gy (c)
IV. CONCLUSIONS

- The number of tree species has a strong
and positive relationship with fallow periods,
porosity, thickness of soil and vegetation
cover.

- The density of trees with total tree height
from 2 m has a strong and positive relationship
with fallow periods, soil layer thickness and
vegetation cover.

- The mean height of trees with total tree
height from 2 m has a strong and positive
relationship with fallow periods, soil layer
thickness and vegetation cover.

- The results of this research are the basis to
determine the time formed forest and measures
affecting forests for forests restored after
shifting cultivation.
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QUAN HE GIUA MOT SO NHAN TO PIEU TRA CO BAN
VOI CAC NHAN TO SINH THAI VA THOI GIAN BO HOA CUA RUNG
PHUC HOI SAU CANH TAC NUONG RAY TAI HUYEN MUONG LAT,

TINH THANH HOA
Lé Hong Sinh', Vii Tién Hinh?
ITru'd’ng Dai hoc H5ng Puc
’Hji Khoa hoc Lam nghiép Viét Nam
TOM TAT

Xac dinh quan hé gitra mot sé nhan t6 didu tra co ban voi cac nhan t6 sinh thai va thoi gian bo héa cua rimg
phuc hdi sau canh tac nuong riy co y nghia hét stic quan trong trong viéc dé xut giai phap hiéu qua cho phuc
héi rimg, gop phan bao vé méi trudng sinh thai, han ché x6i mon dit va sém dat tiéu chi thanh rimg. Tir s6 liéu
diéu tra 95 6 tiéu chuan tam thoi voi dién tich 6 1000m2 va qua xir 1y cho thay: sb loai cdy c6 quan hé chat va
ddng bién vai thoi gian bo hod, vai do xbp, do day ting dat va do che phu cay bui, tham twoi; Mat d6 va chiéu
cao trung binh ctia nhitng ciy c6 chiéu cao viit ngon tir 2m trd 1én ¢6 quan hé chit va dong bién vai thoi gian
b6 hoa, véi d6 day ting dat va do che phii cdy bui, tham tuoi. Két qua nghién ciru trén day 1a co sé dé xac dinh
thoi gian hinh thanh rimg va bién phap tic dong cho rimg phuc hdi sau canh tic nuong rdy.

Tir khéa: Nhén té diéu tra, nhan t6 sinh thai, thoi gian bo hoa, rirng phuc hdi sau nwong riy.
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