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Ky thuat twéi nhé glot l1a glal phap gitp tiét kiém nuéc higu qua cho cdy trong vang khan hiém nuéc.
Nu’(rc dugc cung cAp truc tlep, lién tuc va déu din trén mit dit théng qua cac voi twdi nhé giot va thim
xudng ting dit canh tac dé dam bio cho ciy tréng sinh truéng va phat trién tét. Trong qua trinh thue
nghiém nghién ctru dong thai Am caa dit trong ky thuat twéi nhé giot dé xac dinh ché dd twdi hop 1y cho
ciy nho ldy 14 trén ving khan hiém nuéc, cic tic gia da thiét 1ap thi nghi¢m va quan tric dién bién lan
truyén thAm trong dat. Tir két qua do dac va tinh toan da dé xuit twong quan giira cac dai lwgng: dd siu
tham (z), ban kinh trung binh cuia Vung dat w6t theo phu’o’ng ngang (r), lwgng nudc (w), thoi gian tudi (t),
toc dd lan truyén thim dimg (v)va toc do lan truyén tham ngang (v,) cua ky thuat twdi nho giot. Biéu dd
biéu thi quan hé twong quan gura cac dai | Trong 6 hé sb twong quan kha cao (R? tir 0,906 dén 0,9899), phit
hop cho nghién ctru dong thai 4m cia dat dé xac dinh ché dd twéi hop 1y cho ciy nho ldy 14 néi riéng va

ciy trong can (c6 bd ré nong) néi chung trén viing khan hiém nuéc khu vae Nam Trung B9.

Tir khéa: chu ky twéi, dién bién tham, toc dp lan truyén tham, twéi nhé giot.

Chi s6 phén loai 2.1

pat van de

Két qua phan tich cac thi nghiém vé sy lan truyén nuéc
trong dat ciia H Darcy (1885), Green va Anpt (1911),
Kostiakov (1932), Phillipe (1957)... cho thiy qua trinh
nudc thim vao dét co thé chia thanh 2 giai doan: giai
doan tham chua 6n dinh (thAm hut) va giai doan thim 6n
dinh. Sy lan truyén nudc trong dat phu thudc vao loai dat,
céu tao dat va ky thuat tuéi. Doi v6i cac loai dat canh tac
khéc nhau, kha nang tham va trit am trong dét ciing khac
nhau, do d6 thoi gian tudi sé thay dbi tuy theo timg loai
dat [1-3].

Phuong phap tuédi va ky thuat twdi co anh huong 1on
dén qua trinh thim ciia nudc vao trong dat. Khi dét dugce
tudi theo phuong phap ¢6 truyén, nudc s& tham dan trai
deu tir mat dat xu6ng phia dudi. Nhu vy, tai nhig vi tri
nam gitra cac gdc cdy, lvong nudc nay sé b lang phi, doi
khi tao dleu kién cho ¢6 dai moc va phat trién manh, gay
tac dung xau doi voi cay trong. Trong ky thuat tudi nho
giot, nudc duoc cap rat hop 1y tir mot diém trén mat dat
thong qua céc thiét bi tudi, sau d6 lan téa ra xung quanh
va tham xudng dudi, v6i lugng nudc cung cp vira di dé
lam am khoang hoat dong ctia bo ré, dit s& dat d6 am tdi
uu, khong bi thu’a gay bao hoa va liang phi nude. Doi véi
mbi loai cay trong, bo ré tiém ning c6 nhimg dic diém
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khac nhau vé dung tich khong gian. Sy phat trién cua bo
ré tiém nang 1a rat quan trong, khi dat dugc cung cap day
@it nude va chat dinh dudng mot cach hop 1y, ré cy s&
hap thu nudc, chat dinh dudng va khong khi dé giup cay
trong sinh trudng va phat trién t6t, mang lai ning suét va
chit luong san pham cao [4].

Truge day, cac nghién ciru thuong cha yéu tap trung
vao phuong dién ché do tudi cho cdy trong theo timg
phuong phap tudi, chua quan tim nhiéu dén dong thai am
cua dt theo khong gian tiém nang cua bg ré cay. Co mot
s tac gia da nghién ctru dién bién tham dbi v6i phuong
phép tu6i ¢b truyén (tudi tran, tudi ranh, tudi rai...),
nhung rét it mo phong trong ky thudt tu6i nho giot (nude
dugc cung cap tir mot diém toa ra xung quanh). Nhu véy,
s€ xay ra hién tugng tuorl thira nudce khi ving am t6i wu
vuogt qua khong gian bo ré tiém nang hoic tum thiéu nudc
khi viing am t6i uru nho hon khéng gian bo ré tiém ning.
biéu d6 khong dat yéu cau trong san xudt nong nghiép,
giam hiéu qua tudi tiét kiém nué6ce, dic biét 1a doi véi
ving khan hiém nudc.

Binh Thuan va Ninh Thuan la 2 tinh thudc khu vuc
Nam Trung Bd c6 diéu kién tu nhién va khi hau khic
nghiét, luong mua binh quan nim thap nhét ci nudc
(khoang 500-800 mm) va phan bd khong déu theo khong



RESEARCH ON INFILTRATION
SPREAD IN SOIL OF DRIP
IRRIGATION TECHNIQUE
FOR GRAPE LEAVES AT THE
WATER SCARCE REGIONS

Summary

The technique of drip irrigation is a solution of
water saving for crops in the dried areas. Water is
supplied on the soil surface directly, continuously
and regularly by drippers and then infiltrates into
the cultivated soil layer to ensure that plants will
grow and develop well. During the experimental
process of researching on soil moisture of drip
irrigation technique to determine the suitable
irrigation schedule for grape leaves at the water
scarce regions, the authors have carried out the
experiment and observed infiltration spread.
Based on calculated and observed results,
the authors have proposed the correlation of
parameters as follows: infiltration depth, average
radius of wetting front on horizontal direction,
irrigation water amount and time, velocity of
horizontal (v) and vertical (v) permeability
of drip irrigation technique. The correlation
coefficient of parameters is quite high (R? from
0.906 to 0.9899) and conformable to research on
soil moisture in order to determine the suitable
irrigation schedule for grape leaves in particular
and for terrestrial plants (with short roots) in
general at the water scarce regions of the South
Central Vietnam.

Keywords: drip irrigation, infiltration, irrigation
schedule, permeable velocity.

Classification number 2.1

gian va thoi gian. Dic diém ngudn nude khan hiém da
gdy ra tinh trang han han va thiéu nu6c nghiém trong
trong viéc phuc vu phat trién kinh té - xa hoi, ddc biét
1a san xut néng nghiép. Hién ¢6 khoang hon ntra triéu
ngudi dan cta khu vie ndy song phu thudc vao san xuat
néng nghiép. Do diéu kién san xuat kho khin nén phan
16n dan cu séng o muc ngheo kho can duoc cai thién cude
song [5].

Nghién ciru nay duoc thyc hién voi muc tiéu thiét
lap cac twong quan giira cac dai lwong: do sau tham (z),
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ban kinh trung binh ving dat uét theo phuong ngang (r)
luong nudc tudi (w), thoi glan tudi (t), toe do lan truyén
tham theo chiéu sau (v, va toc do lan truyen tham theo
chiéu ngang (v,) cua ky thudt tudi nho giot nhdm phuc vu
nghién ctru dong thai am cua dat dé xac dinh ché do tusi
hop Iy cho cdy nho l4y 14 n6i riéng va cy trong can (cobd
ré néng) noi chung, tir 46 img dung vao thyc té san xut
trong trot, gitip mang lai hiéu qua tu6i va tranh ling phi
nuéce trén ving khan hiém nuéc Nam Trung B9.

Doi twong, cach tiép can va phuong phap nghién ciu
Doi twong nghién civu

Pdi tuong nghién ctru 1a dién bién lan truyén thim
trong dat cua k¥ thuat twdi nho giot theo cac chu ky tudi
2,3 va4 ngay.

M6 hinh thyc nghiém dugc thyc hién tai trang trai
trong nho lay 14 ¢ xa Thuan Quy, huyén Ham Thuin
Nam, tinh Binh Thuan.

Thi nghiém cac chi tiéu co 1y cta dat tai Vién Khoa
hoc Thuy lgi mién Nam.

Cich tiép cin va phwong phdp nghién ciru

(1) Tiép can Iy thuyét va thuc tién mot cach toan dién,
két hop véi viée ké thira co chon loc cac két qua nghién
ctru khoa hoc vé lan truyén thim trong dat va cong nghé
tudi tiét kiém nude phuc vu san xuét [4].

(2) Tiép can cac thanh phan cdu tric ctia mo hinh sir
dung nudc: nguon van chuyén, khai thac sur dung va ing
dung cac tién bo khoa hoc va cong nghé vé: thiét bi tudi,
vét liéu, két cu, cay tréng va cac phén mém tinh todn
hién dai dé phuc vu viéc phan tich, Iua chon, thiét ké mo
hinh thi nghiém hién truong [2, 6].

(3) Lay mau dit theo cac do sdu khac nhau tai hién
truong. Phan tich céc chi tiéu co, 1y dat trong phong thi
nghiém.

(4) Thiét 1ap mo hinh thi nghiém, quan tric tudi va
dién bién lan truyén thdm trong dt theo khong gian (thAm
ngang va tham sdu) va thoi gian véi cac chu ky tudi: 2,
3 va 4 ngay. Pinh ky quan tric lan truyén theo cac budc
thoi gian 5 phit/lan: 1,3, 5, 10, 15, 20, 25, 30... dén 200
(phut) thi dimg tu6i. Sau do tiép tuc quan tric qua trinh
lan truyén nudc trong dét tai cac bude thoi glan 210, 240,
270, 300, 330 va 360 (phut) thi dirmg quan tric [5, 7, 8].

(5) Thiét 1ap su tuong quan hoi quy gitra cac dai luong:
Z,I,W,t, Vv,V theo myc tiéu nghién ctru dé xuat.

(6) Tong hop dir liéu va phén tich két qua thuc nghiém
bang chuong trinh Excel va SPSS16.



Két qua va thao luan

Pic diém thd nhudng tai m6 hinh thyc nghiém la loai
dt cat min c6 hé s rong cao, nén cic phan tir nuc chuyén
dong nho thanh phan trong luc cua ban than 16n hon lyc
mao dan cua dat dbi vdi cac phan tir nude (bang 1).

Bang 1: ddc tinh cua tang dat tir 0 dén 60 cm
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Khi nuéc thim vao dét, khbi dat uét trong nhu hinh ban
cau. Trong thoi gian dau, nude lan rat nhanh trén bé mat dat
theo hinh tron, toc do nudc lan toa theo phuorng ngang nhanh
gan bang phuong thang dimg (thdm sau xudng phia dudi).
Giai doan tlep theo, toc do nudc lan truyen tham ngang nho
hon lan truyen tham sau. Giai doan cu01 nude chu yéu tham
sau, it thdm ngang. Dién bién lan truyén thdm trong dt cua
timg chu ky tudi cy thé nhu sau (hinh 1, 2 va bang 2):

Chu ky twdi 2 ngay (CK2): v6i chu ky tudi ngén, trong dat
van chira ham luong am cao nén nudc ¢6 xu huéng thim ngang
s0 voi phuong thing dimg (thdm su). Trong khoang 20 phut
dﬁu toc do thim theo 2 phuong dimg va ngang kha déu nhau,

=10,55-10,7 cm, r,, = 10,05-10,25 cm, v, = 0,5 cm/phut,
= 0,46 cm/phit; sau d6 tham theo phuong ngang c6 xu
the cham lai mdc du thim theo phuong dimg van dién ra déu
v6i mire d§ giam it hon. Sau 90 phut, z,, = 29,3-29,5 cm,
=19,3-20,05 cm, v o, = 0,17 cm/phit, V = 0,06 cm/pht;
sau 145 phut toc do thim theo phuorng ngang giam
nho, hé s6 tham v 145 chi khoang 0,02 cm/phut, thip hon
phuong dimg v, . = 0,1 cm/phit. Thoi diém ngimg tudi
(sau 200 phat), z,,, = 41,1-41,45 c¢m, 1, = 22,35-23 2 cm,

=0,08 cm/pht; v, =0,01 cm/phut, sau d6 nudc tiép tuc
tham dén do sau Zy, =229-23,8 cm.

1200

438454cmvar

Chu ky tum 3 ngay (CK3): nudc tham déu ra xung
quanh va xudng phia duéi do 1u0ng am trong dat giam
hon so véi CK2. Trong 1 phut dau tién téc do thim sau
(v, =148 cm/phut) nhanh hon thim ngang (v,=135 cm/phut)
14 phit tiép theo toc do thim nhanh hon CK2 va kha déu
nhau theo 2 phuong (dung va ngang), trong 30 phut ké tiép
toc do thim giam xudng so voi CK2, z,, = 20,1-20,75 cm,

=15,5-15,75 cm, v , .= 0,23 cm/phut v =0,1 cm/phﬁt
thm gian tiép theo toc do tham theo phuong ngang co xu thé
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cham lai trong khi nu6c thim theo phuong dimg van dién
ra déu voi mirc do giam it hon. Sau 90 phut, nu6e ¢6 xu
thé thim sau 16n va giam thim ngang z,, = 29,1-30,25 cm,
=18,5-18,9 cm, v o = 0,19 cm/phut, V = 0,04 cm/phut;

sau 125 phut toc do tham theo phuong ngang giam
nho, hé s6 tham v .1ps chi khoang 0,02 cm/phut thap hon
ph}rorng ding v . = 0,15 cm/phut, dén 175 phat hé sb
thdm v __ chi khoang 0,01 cm/phut thip hon phuong dimg
= 0,1 cm/phut. Thoi diém ngimg tudi (sau 200 phit),

= 42,8-43,35 cm, r,, = 20,8-21,2 cm, v, = 0,08 cm/phut,
= 0,01 cm/phut, sau d6 nudc tiép tuc tham dén do sau
Z,, = 44,8-46,9 cm va 1, = 21,3-21,7 cm. So sanh cung

budc thoi gian quan trac thi d sau thdm (z) cua CK3 16n

hon CK2 nhung nguoc lai thim ngang (r) lai nho hon CK2.

zl75

r200

Chu ky twoi 4 ngay (CK4): vi thoi gian 1ap lai twdi kha
dai nén dat kho hon do bic thoat hoi nude bé mat dat va qua
mit 14, lugng 4m trong dit giam hon nhiéu so véi CK2 va
CK3 nén te d6 thAm CK4 16n nhét, nude co xu hudng thdm
sau xuéng phia dudi manh hon sang phuong ngang. Trong
1 phut dau tién, toc do thdm sau (v, = 1,63 cm/phiit) nhanh
hon thdm ngang (v,=152 cm/phut) 50 phut tiép theo toc
do thAm nhanh horn CK2, CK3 va theo 2 phuorng (dung va
ngang) kha déu nhau, trong thoi gian tiép theo dén khi ngimg
tu6i, toc do tham dimg giam xudng gan twong duwong voi
CK3 nhung van 16n hon CK2, nguoc lai toe d thim ngang
c6 xu thé chim lai bang CK3 va nho hon CK2; bat dau tir
195 phut dén khi ngimg tudi, nu6e chi con xu thé thim sau
va rat it thim ngang. Thoi diém nglmg tu6i (sau 200 phut),

z,, = 44,3-449 cm, r, = 19,15-20,25 e¢m, v, = 0,09

cm/phut Voo = 0, sau do nudce tiép tuc thim den do sau

= 46,8-48 cm va khong tham sang phuong ngang nita,

I = 19:45-20,3 cm. So sanh cung budc thoi gian quan tric

thi d§ sau tham (z) cua CK4 16n hon CK2 va CK3, nhung
nguoc lai thim ngang (r) lai nho hon CK2 va CK3.

@ Mat dét
—

Sau khi dwgc tuéi
1 phat

Sau khi dwgc twéi
5 phit

138-165em T —RR— =7~ 50-57em
26-31em 9,5-10.7 em
Sau khi dwge twéi Sau khi dwge twdi
10 phit 20 phiit
82-93em | T N7 13,05 - 14,5 cm

15,8-16,7 cm

Sau khi duge tuéi
60 phiit

Sau khi dwgc twi
120 phit

23,3-26,1 cm 33,6-359cm

Pudng
diing dm

Sau khi dugc twéi
200 phit

41,1 - 44,9 cm

Sau khi dirng twéi
160 phiit

43,8 - 48 cm

383 -464 cm 389-47,6cm

Hinh 1: so hoa dién bién qud trinh tham hit nude ciia dat
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Badng 2: t6m tat mot s6 két qua quan trdc lan truyén thm hiit mede ciia ddt
(tinh binh quén cia 6 lan thi nghiém)
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s twong quan kha cao (R? > 0,90).

Hinh 2: quan trdc dién bién lan truyén tham tai mé hinh thuc nghiém
(tinh Binh Thudn)

Dua trén cic két qua quan tric va phan tich dién bién
qua trinh thAm hat nude ciia dat, v& biéu d6 quan hé trong
quan gitra cac dai luong: z, 1, w, t, v, v_(hinh 3, 4 va 5).
Két qua bang 3 cho thay, cac ham sé dwoc thiét 1ap co hé

Bang 3. quan hé twong quan gitta cac dai hrong
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Hinh 3: biéu dé quan hé twong quan giita cdc dai lugmg cua chu ky tuoi 2 ngay
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Hinh 4: biéu dé quan hé twong quan gi

tra cac dai lwong cua chu ky twoi 3 ngay

Tq‘:l"::lg Chu ky tuéi 2 ngay Chu ky tuéi 3 ngay Chu ky tuéi 4 ngay
r=7,6036In(z) - 5,9535 | 1= 6,8464In(z) - 4,8236 | r=63817In(z)- 42771
-z R2=0,9666 R2=0,9778 =0,9802
) 2= 8,994In(w) - 35,645 | z=9,4504In(w) - 38,091 | z=9,5763In(w) - 37,842
zew R2=0,9258 R= 0,906 R>=10,9223
L | Z=9312m 10912 | 2=9,7827In() - 12,068 | 2=9,9148In() - 11,425
z R2=0,9344 R2=0,9182 R2=0,9313
. r=4,5756In(w) - 14,194 | r=4,1287In(w)- 12,086 | r=3,7723In(w) - 10,166
W R2=0,9899 R2=0,9897 R2=0,9857
| r=43998I0-05178 | r=39283In@) + 04011 | r=3,5406In(t) + 1,423
R2=0,9818 R2=0,9766 R2=0,9643
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Hinh 5: biéu dé quan hé twong quan giita cdc dai hrong ciia chu ky twdi 4 ngay
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Két luan

Két qua thi nghiém lan truyén thim phu hop véi dic
diém thod nhudng loai dét cat min c6 hé sb rong cao cua
khu vuc ven bién mién Trung. Tang dat 0-5 cm bi bdc
thoat hoi nudc nhidu c6 toc do thAm hut nhanh, tir 5 cm
tro xudng toc do thim twong ddi on dinh. So sanh cing
budc thoi gian quan tric thi z cia CK4 16n hon CK2 va
CK3, nhung nguoc lai r lai nhé hon CK2 va CK3. Két
qua quan tric tham cho thay, khi nuéc thim t6i ting dat
6 bd ré tiém nang (CK2: z = 5-15 cm; CK3: z = 6-17,5
cm; CK4: z = 8-20 cm), toc do thim sau va tham ngang
16n, diéu nay duoc 1y giai rang ré cay di hit nudc (lam
giam d6 4m cua dat) va thoat hoi nuéc qua mat 14 dé nudi
cy phat trién, dong thoi cac ré ciy ciing da tao thanh cac
duong dan gitip nudce di chuyén dé dang tir vi tri ¢ thé
nang thap t6i vi tri ¢6 thé nang cao, 1am cho téc do tham
tang nhanh.

Biéu d biéu thi quan hé twong quan giira cac dai luong
cho thiy, cac ham sb dugc thiét 1ap c6 hé sb twong quan
kha cao (R2tir 0,906 dén 0,9899), pht hop cho nghién ctru
dong thai am cua dat dé xac dinh ché do tudi hop 1y cho
cdy nho lay 14 néi riéng va cdy trong can (c6 bo r& nong)
néi chung trén ving khan hiém nuéc.

Vi thue tién san xudt ¢ dic diém ty nhién tuong tu,
ngudi dan chi can tudi (ding k¥ thudt tudi nho giot) trong
khoang thoi gian 35-40 phit 1a du dé nude thim hét tang
ré cdy tiém ning c6 d6 sdu 20 cm, hoic trong khoang 90
phit 1a du dé nudc tham t6i do sau 30 cm, sau do ding
twdi dé tranh lang phi nuéc do thdm su, dam bao hidu
qua str dung nudc.
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Kién nghi nghién ctru thém vé lan truyén thim trong
diéu kién cac 16p dat canh tac khong dong nhét theo do
sau, dia hinh khong bang phang, muc nudc ngam thay doi
va c6 anh hudng t6i cay trong dé img dung trong thuc tién
san xudt mot cach hiéu qua.

Dé giam hién twong thdm mat nudc cua dét, nguoi
dan nhig noi khan hiém nudc thude khu vie Duyén hai
mién Trung (c6 diéu kién thd nhudng twong ty) can ting
ham lugng sét, cac chét man hodc chit keo cho dat dé gitr
am, gitp cay trong phat trién tét.
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