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DAT & CON NGUOI

Abstract: This paper is about Soils and Men is structured into 12 sections.

Section 1: following general introduction about soils in various Vietnamese poems and folk literature,
various questions about soil are presented: what is soil? where does it come from? are all soils fertile?
how does soil work? main problems of soils? what can we do to manage soils sustainably, etc.

Section 2: explains what is soil. Soil can form from the rocks below, or from rocks a very long distance
away. Soil is made up of three main components: minerals that come from rocks below or nearby,
organic matter which is the remains of plants and animals that use the soil, and the living organisms
that reside in the soil. But other factors such as climate, vegetation, time, the surrounding terrain, and
even human activities (eg. farming, grazing, gardening etc.), are also important in influencing how soil
is formed and the types of soil that occur in a particular landscape.

Section 3: Soil and its relationships with geosphere, hydrosphere, biosphere and atmosphere is
explained and discussed.

Section 4: deals about soil microorganisms which range in size from the tiniest one—celled bacteria,
algae, fungi, and protozoa, to the more complex nematodes and micro—arthropods, to the visible
earthworms, insects, small vertebrates... They help break down crop residues and manures and, as they
use the energy of these materials, mix them with the minerals in the soil. As these organisms eat, grow,
and move through the soil, they make it possible to have clean water, clean air, healthy plants, and
moderated water flow.

Section 5: discusses about the main nutrient cycles. The Earth has a limited quantity of chemical
elements from when it was formed, because the chemicals on Earth function in a closed system, neither
significantly increasing nor decreasing in quantity, they are recycled throughout the Earth’s biological
and geological cycles. The carbon and nitrogen cycles are briefly described.

Section 6: deals with soil problems such as soil erosion due to water, to wind; physical degradation
with landslides, bank erosion, chemical degradation with eutrophication, salinisation, acidification,land
degradation, desertification.

Section 7: discusses about the role of soils in society and environment sustainability. Soils provide

goods and services. Soils have cultural values. Men have improved the soils through irrigation and
drainage, flood control but also create erosion through deforestation, made soils compact through

overstocking, salinisation by cutting mangrove forests. The role of soil maps is explained.

Section 8: deals with the essential functions of soils. Not only they provide food and fibers but also
regulate water flow, recycling nutrients, exchanges gases with the atmosphere, cleaning air and water.

With soils, men made bricks, tiles, ceramics.

Section 9: deals more specifically on soil pollution which may be caused by pesticides, fertilizers, the
disposal of industrial and domestic waste products.
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Section 10: discusses the two specific ecosystems, namely wetlands and dryland ecosystems. Wetlands
typically occur in low—lying areas at the edges of lakes, ponds, streams, and rivers, or in coastal areas
protected from waves. Wetlands prevent flooding by holding water much like a sponge. By doing so,
wetlands help keep river levels normal and filter and purify the surface water. Wetlands accept water
during storms and whenever water levels are high. When water levels are low, wetlands slowly release
water. They can be used for crop production but also for other purposes: ecological tourism,
biodiversity conservation. Drylands are in desert areas where rainfall is excessively small. Soil fertility

degradation still remains the single most important constraint to food production in sub—Saharan
Africa.

Section 11: discusses soil management for sustainability. Management choices affect the amount of soil
organic matter, soil structure, soil depth, water and nutrient holding capacity. Agroforestry, social
forestry, fertility sustainability are discussed.

Finally, conclusions are drawn in Section 12. With the population pressure, soil is becoming an
important factor so that mankind should take care of it, helping it to protect this heritage to maintenance
or enhancement of biodiversity, water quality, nutrient cycling, and biomass production.

1. Téng quan

Trai datta & co song ngoi, co blen cd, ¢ nui non, cd thung lung, nhung trén hét co dat.
Dit giup cdy cbi co thé bam ré vao, dat gilr duge nudce du thoi gian dé ré cay co thé hat
duoc nudc nudi than, nudi 14, nudi hoa. Dat cling chét chira v6 sd vi co thé dé hoan thanh
nhiéu bién d6i sinh hoa nhu huy hoai cac dong vat chét, sy ¢b dinh ni—to khi quyén.
Trong dat cling con co mébi, kién, giun d4t... Va chinh nho cac hoat dong cua cac loai nay
ma dat c6 mot doi séng. DAt 13 mot co thé séng: nhan vao, bién doi, huy hoai, phé thai.
Dt khong hién hitu ma khong c6 doi song va doi song khong hién hitu néu khong c6 dat.
Loai ngudi xy ct trén dat, trong dat va voi dat. DAt 1a mot coi di vé. Dat khong phai chd
nao ciing giébng nhau: sy st dung dit dai muén mau mudn vé cua con ngudi (dong co, do
thi, rudng lta,) da phan anh sy da dang ctia dat.

Pit di lién v6i con ngudi nén ca dao, tuc ngir, thi van ciing nhan nhan nhiéu ciu c6 chir
dat: dat thiéng, than dat, tho than, tho nghi, phong thd, dia linh nhan kiét, v.v. Trong Phat
hoc thi dat 1a mot phr:fln trong T Dai: dat, nudc, gi6, Itra. Trong kinh Phét cling c6 mot
kinh goi 1a kinh Dia Tang Tran Hong Chau c6 thi pham Nh¢ dat thuong troi; nha st hoc
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Ta Chi Dai Truong c6 sach Than Nguoi va Pat Viét; tuc ngir ta co cau Pit lanh chim
dau; thi ba Nguyén Du néi vé Tir Hai 1 ngudi doi troi dap dat o doi hoic:

Vay viing trong bdy nhiéu nién
Lam nén dong dia kinh thiéng dung dung.

C6 nhting khung hoang 16n, nguoi ta noi la dat bang ndi song. Va ciing chinh Nguyén Du
cling da su dung hinh anh dat trong cau:

Gap con binh dia ba dao
Vay dem duyén chi budc vao cho em.

Khi thé nguyén ciing dem dat ra ma ching giam:

Mot loi da trot tham giao
Dudi day co dat, trén cao co troi.

Tan Pa cling ndi vé dat:

Pat say dat ciing lan quay
Troi say mat ciing do gay ai cuoi.

V6 hinh trung, danh tir d4t than thuong dén ndi an nhap vao noi chuyén, vao 10i tho tiéng
hat, vao ca dao tuc ngir tom lai vao doi song ca vat chat 1an tdm linh cia con nguoi Vigt
nhu trong cau ca dao:

Dat ¢6 boi ¢ 1o
Nguoi ¢o do co hay

Em nguyen mot tam long ngay
Pinh ninh mét da dén ngay tram ném.

Hodc trong cau ho nam nir:

Nu:

Phan em la phdan ma dao,

Nén chang troi dinh blet sao bay gio,
Chdng nén riéng chiu tiéng hu,

H&i nguoi qudn tie bay gio (biét) tinh sao?

Nam:

Ddt thap, lqi troi cao.
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Dii cho dén chét anh ndo dam quén!
Gdp nhau ddy ta hay phi nguyén,
Chét di em hoa lam nuc,

anh lién lam (cd) dé theo em.

Nhung vuot 1én trén cac tho, phu, ca dao, tuc ngir, ho d6i dap, v.v. dat 1a mot tai nguyen
quan trong, nhung lai it nguoi dé y. Khi dan sb hién nay trén 6 ty ngudi va sé ting gap
doi chi trong vong 50 nam nira, san lugng lwong thyc cing phai theo kip vo1 da tang dan
sO. Trong khi d6 thi tai nguyén dit suy giam v6i 6 nhiém, véi sa mac hod, man hoa, mat
dan vé6i d6 thi hoa va k§ nghé hoa. Con ngudi phai hiéu thém tai nguyén dat: Dat 13 gi?
Pit tir dau dén? Cac lién hé giita dat va cac yéu td nudc, khi hau, cay c6? C6 nhiing loai
dat - gi? C6 phai dat nao ciing phi nhiéu? Tai sao dt bi x6i mon va lam sao duy tri san
xuat bén vitng? v.v.

Bai tham luan nay c6 gang giai dap cac cau hoi do.
2. Pit la gi?

Nhu vay, cac nha tho, nha van déu co dé cap dén dat, nhung thur hoi dat 1a gi? Pit 1a do
su huy hoai cua cac loai da khac nhau, dudi tdc dong cua mua, cua gid, cua cac sinh vat.
Vi thoi gian, dat cang luc cang day hon va tu bién d6i; dat ‘dung nap cac chét hiru co do
thue vat, ré cay chét di, cac chét sét... cting nhu cac bién chat khac nhu mau sic (dat den,
dat do, dat xam...), cac ting dat (dat mat, dat sau...). Néu so voi chiéu sau cia qua dia cau
thi dat rat v 1a mong, vi chi day tir vai cm dén vai mét. Tuy mong nhung lai rat quan
trong vi gitr nhiéu chirc nang cho su séng con ciia con nguoi. Pit trong trot dugc chi
chiém 17% dién tich cac luc dia, tirc 5.5% dién tich trai dat (khong tinh dén dién tich
rung).

Dt cling rat da dang vi co thé bién d6i theo loai d4, theo khi hau, theo dia hinh, theo thao
moc va theo thoi gian.

Dét ra doi cing v6i su sdng nghia 13 tir 1au 1dm, trudce khi loai nguoi xuat hién. Va tir khi
loai ngudi hién hitu thi ¢4t dd cuu mang con ngudi. Néu séng gan dit phi nhiéu thi kinh
té phé)n thinh, dan tinh 4m no, van hoa nay nd. Nhiéu nén van minh diéu tan vi dat kiét
qué, nghéo nan. Cac nén van minh nhan loai ciing tir vung dat phu sa phi nhiéu nhu doc
song Nil, song Tigre va Euphrate & Trung Dong, song Hong & Viét Nam, song Hoang Ha
va Duong T & Trung Hoa, song Hang & An DJ.

V6i con nguoi thi dat nhu hinh v61 bong: dat dudi chan ta di, dudi nha ta ¢, dudi duong

ta xay Dit ciling trudc mat ta v6i muodn van phong canh: nay la d6ng bang xanh mat, no
1a nai rimg am u, kia 1a bung rach ngén ngang.
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Dét tao ra cua cai, tac dong dén sy gidu co. Ngay xua, tir doi vua Lé Pai Hanh nuéc ta c6
t6 chtrc 18 Tich dién 1a 18 cay rudng vé6i chinh nha vua dich than kéo nhirg duong cay
dau tién trén mot thira rudng, va do ciing c6 ¥ nghia mong cau cho viéc san xuit nong
nghiép nim méi thang 1oi.

Phai mat rat nhidu nam, c6 khi hang trim nam dat mai hinh thanh nhung nhiéu tinh chat
ctia dat nhu d6 Xép, do phi nhiéu, cau trac, hoat dong sinh hoc, v.v. lai c6 thé doi thay
nhanh chéng. Thoi gian tao thanh dat thuong lau dai vi moi qua trinh nhu tryc di, tich ty,
bao mon, phan huy thyc vét, trao d6i cation déu rat cham va trai dai trén hang ngan nam.
C6 dat tré vi duoc bdi tu mdi nam nhu dat phu sa ven séng sudi nhung ciing c6 dat gia
nua trong d6 nhiéu tinh chat dat khong thay doi nira.

3. Pt va cc twong quan.

Néu vé& ra 4 vong tron giao nhau: vong tron thr nhat trong trung cho thuy quyén, vong
tron thir hai tuong trung cho khi quy€n, vong tron thir ba cho sinh quyén, vong thir tu cho
thach quyén thi phan chung cta 4 vong tron do chinh Ia th6 quyén. Thuc vdy, thd quyén
lién hé véi ca 4 céai quyén kia:

3.1. Pat lién hé véi thach quyén.

Tréi dat ta ¢ khi khoi dau cach day hon 4 ty ndm chi 1a mot hinh cau nong chay. Lira, hoi
nong va vat chat dudi long dat c6 thé phun 1€n cao néu cau trac dudi long dat noi do

thuan tién dé no len 16i di 1én. Vat chat phun 1én tir ndi lra mot phan 1a chat long, mot
phan chat ran va mot phan 1a khi, tat ca do dugc goi la magma (dung nham). Dung nham
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gom nhing d4 nii lira bazan 1an theo nhing khe nirt dan 1én trén dat lién hay miéng nui
tim duong phun trao ra ngoai, chay tran lan nhu méot dong “suoi ltra”.

Dan da, da nguoi lai trén mat tao ra v trai dat. Manh dét con nguoi 6 la biéu bi, 1a manh
da cua Trai Dat. Lop mong trai dat ta ¢ chi day khoang 32km. Lép vo  nay day hon ¢ cac
luc dia va mong hon dudi cac dai duong. Cac loai da trong thach quyen bi phong hoa,
bién chét dé 1au ngay sinh ra dat nhung ngugc lai cac tram tich dat troi ra thém luc dia va
su di chuyén céac mang kién tao day cac vat liéu nay xudng sau trong thach quyen qua cac
hé dai duong, tron 1an véi cac dung nham nai Itra phun d4 céc loai 1én mit dat. P4 lai b
phong ho4 rdi tao ra dit.

P4 me sinh ra dat c6 thé 1a d4 phtn xuat nhu granit, bazan; ciing c6 thé 1a da bién chat
nhu diép thach, sa thach do d6 cac loai dat ciing khac nhau. Dat phu sa tuy thudc vao luu
vuce trén do co cac loai d4 khac nhau: néu luu vuc c6 da voi thi dat phu sa c6 do kiém
cao; néu luu vuc nhidu d4 a—xit nhu granit thi dat cling c6 pH axit, v.v.

ba me anh huong dén phﬁn 16m déc tinh vat 1y va hod hoc cua dat. Vi du: dat nai la chira
nhiéu allophane, phan loai nhém Andosols.

3.2. Pt lién hé dén thiy quyén.

— C6 @4t than bun, nhiéu chét hitu co, thudng ngip nudc quanh nim, goi 1a Histosols.

— Co dat tai cac mién chau tho dong bang, nhém Fluvisols méi nhin qua thi bang phang
nhung vé am do trong dat, c6 rudng cao, ruong thap. Rudng cao thi de thoat nudc hon,
rudng sau thi Gng thuy, dat nang hon nén k¥ thuat canh tac cling khac.

Ca dao ta c6 cau:

Rii nhau di cdy, di cay

Bay gio kho nhoc, c6 ngay phong lru

Trén dong can, dudi dong sdu

Chéng cay, vo cdy, con trdu di bira.

— Tai c4c noi thity cip gan mat dat thi c6 hién tuong gley nghia 1a sit & dang Fe++ c6
mau xanh xam: dat dai thuoc nhom Gleysols:

— Cé cac vang dat kiém: Solonetz
— C6 viing dat nhiéu mudi do bdc hoi: Solonchak
— C6 viing am—néng xen k& voi nhiéu sét loai montmorillonit, phan loai trong nhém

Vertisols (Australia, Texas).
Page 6 of 28



3.3. Pt lién hé véi sinh quyén.

Cum tur dat lanh chim dau cho thiy ngay c6 twong quan gitra tho quyen (dat) va sinh
quyén (chim). Dt giip cho sy sinh trudng thuc vat trong sinh quyén xuyén qua cac
dudng cht nhu chat dam, lan, potat, cac vi luong nhung ngugc lai sinh quyén voi cay cdi
cting bi cac loai vi khuan, ndm, giun, méi, kién phén huy dé roi tro vé dat Lép dat mat co
nhiéu vi sinh vat gitip dat c6 thém chit hiru co, chat khoang gitp cay trong. Sinh quyén
cling bao gdm rirng cdy ma trén Trai DAt ta & ciing ¢ cac loai rimng khac nhau.

3.4. Pit ciing lién hé véi khi quyén.

Nghia 1a véi khi hau thong qua vai tro cua mua, cua loai va ) lugng thdo moc, do phong
hod, mtrc d¢ phan huy chat hiru co; khi hdu anh huéng dén nhiéu tién trinh tao ra dat:

— Thyc vay, gﬁn Bic cuc, thao moc chi gém toan cac loai dia y (lichen) va réu va dat
quanh nam bang gia: d6 1a dat tundra. Phan loai khoa hoc thi dat dai thugc nhom
Cryosols.

— Duéi mién dét tundra 1a mién dét taiga co ring cy ho Tung Bach véi cac loai cay
bouleau c¢6 vo tring; mwa nhiéu hon & ving tundra va vi dat bi acid hoa boi cac nhwa cay
Tung Bach nén dudng chit va sét bi truc di Xuéng sau, tao thanh cac podzol. Dit thude
nhém Podzols.

— Ciing c6 nhimg vung dia Iy nhu Ukraine, c6 dong co va thao nguyén voi nhiéu c6 1& sau

c¢6 nhiéu loai dit chernozem mau den, nhiéu mun, nhiéu ba—zd. Dét dai thudc nhom
Chernozems, Kastanozem (neu khi hdu ving d6 kho han hon), Phaeozems (neu khi hau
chuyén sang 4m w6t hon).

— Vung khi hau nhiét dé1 mua nhiéu nén sy phong hoéa céc loai da cting manh hon do do
trac dién dat thuong sau hon, dat c6 nhi€u oxyd sat va oxyd alumin, dang nhu tén goi

Ferralsols.

Sau day 1a so' do trinh bay vé cac twong quan néi trén:
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4. Céc vi sinh vit trong dat.

Dt khong phai 1a vat vo tri vo giac ma 1a ca mot kho tang mau nhiém véi mudn van vi
sinh vat trong d6. Nho cac vi sinh vat trong dat nén moi c6 chat mun hitu co vi chat nay
do su huy hoai cua ré thuc vat. Cac vi sinh vat gop phan trong chu ky dam, chu ky luu
huynh, chu ky cacbon. Cac vi sinh vat co thé rat nho mot té bao nhu vi khuén, tao, nAm
va nguyén sinh dong vét hodc cac tuyen trung cho dén nhirng sinh vét thiy duoc bang
mat tran nhu giun, con trung, bo cap, dé, mdi... Cac vi sinh vat an, sinh trudng, di chuyen
lam d4t toi thoang, giau chit mun va gitp thoang hoi... Mang ludi thic an trong dat (food
soil web) van hanh theo nhiéu cach: chung phan huy chét hitu co, x4c ré thyc vat, ching
¢ dinh dugc chat dam tir khi quyén; chiing 1am dat thoéng, gitp nudc thim vao dat dé
hon va lam gidm di dong nudc chdy tran.

C6 nhiéu vi sinh vét rat ¢6 ich cho nong nghiép nhu sir dung vi khuan dé tan dung chat
phé thai trong nong nghi¢p nhu nudi cay nam Fusarium monoliforme dé san xuat kich
thich t6 thuc vat gibberellin, nudi cay vi khuan Bacillus thuringiensis dé san xuat thuoc
trir sau vi sinh vat.

4.1. Vi dong vat.

Trén mat dat c6 chudt, dé, ran, v.v. dudi dat co6 cac dong vat 16n nho khac nhau:

DPong vit kich thudc 16n trong dit nhu bo cap, rit, cudn chiéu, 6¢c dat (slug), bc sén
(snail), v.v. Chung 1a nhimg dong vat giap phan huy chat hitu co. N6i vé con rit [réq 12
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mot dong vat chan khép (Arthropod) nhiéu chan, thuéc ho Myriapoda, ta nhd dén cau ca
dao:

D6 anh con rit mdy chén
Cau O mdy nhip, chg Dinh mdy nguoi.

— Pong vt véi kich thude vira trong dat nhu giun dat (giun dep, giun voi, giun dbt), cac
au trung cua séu bo, con mdi(termite): Giun dat (carthworm) lam dat thoang va giup nudce
dé tham vao dat, lam giam nudc chay tran. Cac loai giun dat d& bi ngd doc voi cac hoa
chit bao vé thyc vat nhu cac loai thube Carbamat, ké ca Sevin, Furadan. Giun dat an céc
du thira thuc vét con lai trén dat dé tao ra chat hiru co va giup phan phbi/phan tan chat
hitu co trong dat.

— Sam dat “O xir nay (Ca Mau), ban ngay thi di ddo sim dét bat dc len, dém thi di bat ba
khia, hay di bién méi c6 thu nhap thoi. Ngoai cong viée ay, t6i chang biét phai lam gi, boi
gia dinh ngheo, khong dat san xuat.” Puogc biét, sim dat séng dudi tan rimg, chiing an
minh trong 16p bun dat, dudi do sau khoang 5cm. Sim dat c6 mau xam den, da nham san,
dai khoang 2—3cm, 16n bang ngon tay trd (nguoi 16n). Sam dat séng tap trung nhiéu nhat
trong rirng sau, cach bia ring khoang vai ba ciy sd.

— Con mdi séng voi hang van con trong mdi t6; chiing ¢o vai trd gitip phan huy xac thai
hiru co nhung ching ciing gay nguy hai pha huy c6t nha, tuong nha. Ca thé giGi c6
khoang 2,600 loai mbi. Hau hét cac loai mbi déu dong vai trd quan trong trong thién
nhién, cach thirc sinh ton anh hudng nhiéu dén 1y tinh trong moi trudong, thay doi dat
quanh b, tim thirc dn, dao xdi lam cho dat trit dugc nude va dudng chét, giam sy chai
clg cua dat.

— Pong vat kich thudc nho, tir 1 dén 100 micromet nhu cac dong vat nguyén sinh
(Protozoa) 1a nhimg vi co thé ¢ thé boi trong nudc gitra cac manh dat. Mot trong céc
nguyen sinh dong vat rat thong thuong 1a amib. Amib an vi khuén va nho vay, gip cay
coi su dung nhanh hon chat dam va giup khéng ché sb lugng cac nhom vi khuan. Chiing
an vi khuan, nAm men, nim, xa khuan... San pham bai tiét cudi cuing cua qua trinh trao
d6i dam cua chiing 13 ammoniac. Hoat dong tiéu hoa cua dong vat nguyén sinh ciing giup
giai thoat photphat. Ngoai nguyén sinh dong vat, co thé ké giun tron (roundworm), tirc
tuyén tring. Giun tuyen trung (nematode) rat nho, thuong tap trung ¢ nhimg noi co nhleu
xéac vun hitu co théi rita va giup ‘phan huy nhanh. Phén 16n an ré cay, lam cay bi suy yéu,
héo chét khi xam nh@p vao cac ong dan lam cay coi coc, canh bi uon cong hodc tao thanh
u budu. Giun tuyen trung lam lan truyén cac bénh cay do ndm, vi khuan, lam cay bi
thuong, tao diéu kién cho bénh xdm nhap. Chung c6 thé an vi thuc vat (microflore) hoai
sinh, tdo. Cling c6 loai giun tron ky sinh, an thit, an dong vat nguyén sinh.

4.2. Vi thue vat nhw cac vi khuan, xa khuan, nam, tao, diay...
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Vi khuan (Bacteria) trong dat rat nhiéu: trong 1 gram dat, c6 hang triéu vi khuan: ¢o vi
khuan phan huy chat hitu co dé tao ra cac chat dam, luu huynh, lan cho cay; c6 loai gitp
phong thich cac hocmon tang trudng gitp kich thich sy phat trién cia cay.

Vai loai vi khuan quan trong nhu Nitrosomonas, Nitrobacter gitip ¢6 dinh chat dam trong
qua trinh nitrat hoa.

Xa khuin (Actinomycetes) la nhom trung gian gitra vi khuén va nam. Tuy khong co
nhiéu nhu vi khudn nhung chung gitr nhiéu nhiém vu quan trong trong dat. Rat nhiéu loai
xa khuan c6 kha nang sinh chat khang sinh: chit streptomycin 1a do mot loai xa khuan
sinh ra! Nhung ciing paj xa khuan gay bénh cho khoai tay (Streptomyces scabies). Da 5O
céc chat khang sinh do xa khuan sinh ra c6 thé trc ché duoc vi khuan va nam gay bénh va
nho véy cling giup han ché duoc phan nao cac tac nhan gy bénh cho cay trong. Xa
khuan c6 kha nang phan huy nhiéu hop chét hitu co nhu cellulose ton du trong dat do xé4c
thuc vat dé lai dé tao ra chat mun.

Nam (fungi) trong dat c6 nhiéu loai, kich thudc va hinh dang khac nhau. C6 loai nam
men (yeast) thuong ¢ dang don bao (one—celled yeasts) giong nhu vi khuan nhung kich
thude thuong lon gap nhiéu 1an va ciing c6 loai nam soi (filamentous, threadlike fungi).
Vai loai ndm san xuat ra hocmon cay, va c6 loai nam san xuit cac khang sinh, ké ca
penicillin. Nhung ciing c6 nim giy bénh (Rhizoctonia, Pythium, Fusarium, Phytophtora,
bénh Mildew). Nam gitip phan huy chét hitu co.

Tio (Algae). Hién ra nhu mot 16p mong mau xanh lyc trén mit dat, sau mot con mua.
Khac voi cac co thé khac trong dat, tao tu 1o san xuét ra thirc dn xuyén qua sy quang
hop. Vai loai tao c6 thé cd dinh ni—to dé rdi sau d6 phong thich cho cay Pia y (lichen).
Dia y va tao la nhitng thuc vat dau tién chiém ctr cac da con tro troc. Chinh nho cac loai
tién phong nay dat méi dugc tao thanh va sau d6 méi c6 thuc vat cp cao sinh trudng.
R&i sau d6 cay chét di, vi co thé phan huy chit hitu co dé tao thanh cac chat can cho cudc
séng trén Trai DAt, thanh nhirng chu trinh ni—to, chu trinh cacbon, chu trinh luu huynh,
V.V.

4.3. Cac twong tac giira cac vi co thé trong dat.

Moi co thé trong dat tir nhé nhu vi khuan dén 16n nhu giun ciing nhu sau bo trong dat déu
tac dong lén nhau. Cac loai vi co thé ndy c6 nhiéu chirc nang:

— C0 loai cong sinh (symbiose) nghia 1a hai bén cung co loi: cong sinh gitra cac vi khuan
Rhizobium véi cac cdy ho Pau, cac ré nAm (mycorhize) gilip cdy tang cuong kha nang
hat nudc va chat dinh dudng. Ré cay gitip cho cac loai ndm nay chat hitu co dé sinh ton
va céc loai nam tao diéu kién thuan loi cho ré cay hap thu cac chat khoang giup cay sinh
truong. Pay 1 loai ndm rat ¢ ich cho mot nong nghiép sinh thai, bot sir dung phan hoa
hoc.
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— €0 loai hoai sinh (saprophyte): day 1a nhom &n xac hitu co thue vat nhu giun dat, mbi,
mdt s6 sau bo va mot nhom séng nhd xac vun hiru co dong vat; chiing phan huy chét hiru
co dé tao ra chit mun.

— C6 loai ky sinh (parasite) nhw nim giy bénh trén ré ciy: Rhizoctonia, Pythium tao
ra nhiéu bénh thao moc.

Vi su da dang phong phu ciia cac vi co thé trong dat nén ciing c6 cac co thé c6 ich: nhiéu
loai tru sinh do cac vi khuan hinh s¢i goi chung 14 xa khuan (actinomycetes) san xuét ra.
Céc vi co thé trong dt co thé huy hoai nhiéu hop chat doc trong dat nén hién nay khoa
hoc cting st dung chinh céac co thé trong dat dé khir doc cac dat bi nhiém doc (xang, dﬁu).

Vai vi du: Phan hoa hoc nitrat khi vao nudc ngam c6 thé 1am nudc 6 nhiém. Vi khuan
Pseudomonas halodenitrificans c6 thé bién nitrat thanh khi ni—to dé khi nay tr¢ lai khong
khi.

Vai loai vi khuin khir dc khac:

— Photphat: Moraxella

— Thubc sat trung: Enterobacter

— Dioxin: Brevibacterium

— Cyanid: Thiobacillus, Rhizoctonia.

5. Cac chu ky sinh—dia—hoa.

Pat 1a mot coi di vé. Pat 1a mot co thé sdng, véi vo van vi sinh vat trong dat nhu giun, bo
cap, dé, cac loai vi khuan... cling nhu ré thyc vat déu bd tac va ich lgi cho nhau. Cay chét
di, bi phan huy tao ra chat hiru co. Cac vi co thé trong dat nhu ndm va vi khuan bién doi
chét hitu co thanh chat vo co dé ré cay hap thu gitip cay tang truong. Va cur thé hitu co
thanh v6 co, v6 co tr¢ thanh hitu co, cai vong luan chuyén 4 ay tu ngan doi nay co phan
xay ra trong dit, co phan xay ra trén khi quyén lam thanh nhiéu chu trinh sinh, dia, ho4:
sinh theo nghia sinh vat, doi séng; dia theo nghia da, dét, dia mao; hoa nhu oxyd ho4, khu
hoa. Oxyd ho4 trong dat 1a trong cac dat kho, xdp, toi con khir hoa 1 trén dat sinh 1ay.
Thuc vay, nhiéu chu ky sinh hoc nhu chu ky cacbon, chu ky chit dam, chu ky luu huynh,
chu ky nuéc, v.v. déu dién ra mot phén trong dét, nhu vay, dAt 12 mot phﬁn cua hé sinh
thai.

— No6i dén chu ky nudc, ta lién tudng ngay dén bai tho ctia Tan Da:

Nuoc troi ra bién lai mua vé nguon
Nuoc non hoi ngo con luon.
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Su boc hoi va thoat hoi ctia thyc vat tao thanh may; may tao ra mua; mua roi xudng dat,
xuong bién, tr¢ lai thanh nudce.

— Néi vé chu trinh cacbon 14 n6i dén hién tuong quang hop: cay cdi trén mat dat ciing nhu
cac loai Tdo dudi bién, nhd anh nang mat troi ¢ thé hat chat CO2 va nudce dé tao ra cac
hydrat cacbon va oxy theo phuong trinh:

6C0O2 + 6H20 C6H1206 + 602.
Khi cacbonic CO2 tré lai khi quyén theo nhiéu cach:

— Trude hét 1a qua sy ho hap. Trong hién twong ho hip, cac hop chit hitu co bi bién ddi
thanh CO2: C6H1206 + 602 6CO2 + 6H20.

Noi khac di, hién tuong ho hip 1a hién tuong dao nguoc hién tuong quang hop.

— Ngoai ra, khi thyc vat va dong vat chét di, cac vi co thé trong d4t nhu vi khuan va nAm
cling s€ phan huy cac hop chat cacbon thanh khi cacbonic.

Khi cacbonic CO2 ¢ mit trong khi quyén, thd quyén, dai duong va tan dén cac trdm tich
nam sau dudi dat va thém luc dia nhu dau hoa va hoi dét. Chat CO2 con hop vo1 nudc
tao ra acit cacbonic. Chat ndy tic dong huy hoai dén cac da dé san xudt cac ion
bicacbonat. Cac ion ndy trdi ra bién 1am thanh cac cacbonat c6 nhiéu trong vo so, vo dc...

Céc vi co thé cling bién doi chat hiru co trong dat thanh chat mun. Chat mun giip cai
thién kha nang gitr nude cua dat cung cap dudng chét cho cay va giup dat c6 cau tric tot.
Pit ¢o cu tric tot giup cay cbi phat trién thuan loi hon vi dat thoang khi va d& thim
nudc.

Tir trude dén nay, hai hién teong quang hop va hd hap diéu hoa véi nhau nhung voi khi
CO2 cang ngdy cang nhiéu do xe cd, nha may phat thai ra trong khi quyen nén trai dat
nong l1én. Mit khac, pha rimg dong nghia voi sut giam ngudn cung cap Oxygen [duéng khil
nén luong oxy cling giam di. Dudng khi trong nudce bién bi 6 nhlem cling sut giam khong
kém. NASA thong bao rang tai bac Thai Binh Duong, cac quan thé thuc vat san sinh
Oxygen hién nay so v6i chi hon 30 nam truédce, da mat di nhanh dang so, to1 30%! Mat
khac, Chuong trinh mdi truong cia LHQ tir 2004 da canh bao: Trén cac dai duong co to1
150 “vung chét” ma luong Oxygen giam manh do 6 nhiém tir chét thai ca cong nghiép
1An nong nghiép, khién cac loai thuy sinh khé ma séng noi.

— Trong chu trinh ni—to, cac vi co thé trong dét ciing gitt vai trd quan trong. Khong khi c6
80% ni—to nhung nho céac vi co thé ¢b dinh thanh chdt ammonia (NH3) thi cay mdi sir
dung duoc. Vi co thé ciing giup phan huy chat tan du cua thuc vat va dong vat va khoang
hoa protein cta chung thanh nitrat va nhimg hop chat c6 ni—to dé cho cay ci hap thu.
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Tom lai, hé théng Trai DAt bi chi phdi boi mot sé hé thdng 16n trén vii try: dat di lién voi
nudc qua chu ky nude; dat di lién véi khi hau qua chu trinh cacbon, v.v. Cac chu trinh
nay anh huong va tac dong Ién nhau giip cho doi song ton tai trén mat dat nay.

Hé thng sinh—dia—hoa ciia hanh tinh nay c6 lién quan chat ché dén hé thong khi hau. Su
di chuyén céc dong hai luu ciing thudc vao hé thong khi hau. Xua kia, c6 thing bang giira
dai duong, thyc vat rung cay va dat dai nhung cang ngay, ¢ sy mat thang bang vi khi
quyén tang nhleu khi CO2 do d6t hoa thach. Thuc vdy, v6i cudc cach mang k§y ngh¢, khi
CO2 tang lén rat nhanh, 1am dao 16n céc thing bang sinh dia hoa vén ton tai hiang ngan
nam trudc.

6. Cac van nan cia dat.

Trong khi dan scf) trén thé gidi khong ngimg tang thi tai nguyén dat dai lai cang ngay cang
suy giam. Chi k€ vai van nan thuong nghe thay hang ngay trén bao chi: sup 16 bo song,
nan cat bay, sa mac hoa, dong song chét, x6i mon, rira tréi, 6 nhiém dat, dat chudi, ndi lo,
sir dung bura bai phan hoa hoc, hoa chat trir sau, diét co, gy 6 nhiém dét canh tac, ngudn

nudc mat, nude ngam va dé du luong chat doc hai trong nong san thuc pham, suy thoai
dat dai lam giam di ndng xuat sinh hoc.

Nhur vy, s suy thoai ciia tho quyén tac dong tiéu cuc dén:

— Thuy quyén: ché do thuy vin thay d6i voi lut, 6 nhiém nuée

— Khi quyén c6 nhiéu khi nha kiéng nhu khi metan tir cac dam lay, khi cacbonic
— Sinh quyén bi bién d6i trén mat dat va trong dat
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— Nhan quyén. Tyc ngir ta c6 cau: dia linh nhan kiét. Néu dat dai phi nhiéu thi kinh t&
phon thinh, kéo theo giau c6 va gido duc; nguoc lai, khi dat dai bi suy thoai thi di nhién,
hoa mau ciing bi giam sut, kéo theo nan nghéo doéi va that hoc.

Pit dai c6 thé suy thoai vé lwong va pham:

a. Vé lwong: nhiéu dién tich néng nghiép trudc day trong hoa mau thi nay phai nhudng
chd cho cac khu k§ nghé, cac nha may, cac do thi trong tién trinh k§ nghé hoa va d6 thi
hoa. Céc san golf [péng cif cling chiém thém dit ndng nghiép. Tém lai dién tich dat nong
nghiép cang ngay cang bi thu hep, de doa dén an ninh lwong thyc. D6 13 chwa néi dén cac
bién d6i khi hau ciing lam nudc bién dang 1én 1am nhiéu ving dat & cac chd thap co thé
chim trong nudc.

b. Vé ph?im: dét bi x6i mon, dat doi troc, bo song bi x01 16 1am dat bi nghéo thém dudng
chat. Song ngoi khong phai ¢6 dinh vi ¢6 luc 1éch dong sau mot con 1ii, ¢6 khi bi lap di
nhu trong tho:

Séng kia ray da lén dong

Ché lam nha cira, ché trong ngé khoai
Dém nghe tiéng éch bén tai

Gidt minh minh twong tiéng ai goi do.

Tai nguyén dat dai thé gi61 ¢6 nhi€u van dé: Nan sa mac ho4, nan hoang hod, nan mén
hod, nan bo bién bi xam thyc, nan dat doc bi x61 mon, v.v. va ta cé thé phan loai ra 4
dang uu thé sau day:

— X6i mon do mwa (water erosion). Pat déc ving nui rat nhidu va dé bi x6i mon. Sy x6i
mon phu thudc vao nhiéu thong sé nhu chiéu dai cua d6 dbc, d6 doc nhe hay ning (trén
25 d0), do che phu thyc vat. X1 mon trén cac luu vuce s€ lam cac hé chira nudc bi lang tu
rat nhanh va 1am 1ong séng can dan, khién luu luong nudce chay it di. X6i mon lam 16p
dat mit cling nhu chét hitu co trong dat bj mat di.

— X6i mon do gi6 (wind erosion). Trén thé giéi, nhiéu ving rong 16n bi sa mac hoa, do
chin nudi qua tai, do bién ddi khi hau, do cat bay. D6 1a trudng hop cac xi nhu Mali,
Niger, Tchad & nam sa mac Sahara... Chinh vi cat bay, nén dién tich dat nong nghi¢p bi
giam mdi ngdy, tac dong nén dén canh nghéo doi.

— Thoai hoa hoa hgc (chemical degradation). Trong dang nay la moi suy thoai man hoa,

phén hoa, phu dudng (eutrophlcatlon) 6 nhiém, giam do phi nhiéu va chat hitu co. Nhiéu

noi ¢ Viét Nam vao cu6i mua nang, luu lugng séng ngoi it di, nwdéc mén ngoai bién xam

nhap sau trong dat 1am dat bi nhiém man. O Pakistan, gan 25% dién tich tudi bi nhiém

man; & An d6 17%. Nhiéu ving nudi tom gan bién nay bo hoang tré lai dat phén. Dat

cling c6 thé bi 6 nhiém boi cac thude sat trung va cac hoa chét nay co thé tiéu diét cac vi
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sinh vt trong dat nhu c4c loai giun dat, cac loai khuan von gitp dat co cau tric can thict
cho su mao dan hoac su bén chat.

— Thoai hoa vt Iy (physical degradation). Trong su thoai hod vat 1y, phai ké dén dat bi
nén cing nhu nhiéu noi bén Phi Chau (Mali, Niger...) do chan tha qua muc voi nhiéu dan
bo hang ngan con di chuyén tu do, lam dat bi nén cimg, (compaction, crusting) lam dat
khong thé thAm nudc, do d6 dé 1am mdi cho su x6i mon, lam giam di kha ning san xudt
ctia dat. Dét ciing c6 thé bi x6i mon do su pha rimg; pha rimg 1am dat mat bi tréi chay
hét, chi con lai 16p dAt sau vai soi laterit trén dat mat khong tré)ng trot dugc(laterit hod),
ngoai trir vai lum bui thua thét.

7. Vai tro ciia dat trong sw bén virng xi hoi va méi truong.
7.1. Céc dich vu ciia dit.

Nhiéu ngudi ¢t tudng chi can c6 khong khi trong lanh va nude trong dé séng khoe. it
ngudi nhan thirc duoc sire khoé ho ciing tily thudc vao stc khoé cua dat. Dat c6 “khoé”
nghia 1a phi nhi€u, khong x61 mon, khong ¢6 bom min, khong c6 sa mac hoa, cat bay,
v.v. thi méi tréng trot duoc, méi ¢ kha ning san xuat thuc pham va cdy ¢ soi, méi tao
ra phong canh dep.

Dit con gilr dugc chét hitu co, tai ché bién lai cho cay. N6 ton trir duge CO2, lam giam
khi nha kiéng. Dat giup diéu hoa dong nudc vi nude mua, tuyét tan, nudc tudi rudng
ddng déu roi trén dat va xudng dat. Pat giap loc bot cac doc té nho cac vi co thé trong
dat; cac vi co thé 1am huy hoai, tan ra, ¢ dinh... cac chét hiru co va vo co trong dat.

Nhu véy, dat dong vai trd quan trong trong nén kinh té qubc dan, trong bén vimg moi
truong nén ta lai cang phai bao ton va cham nom dat nhu mot tai nguyén quy gia.

Dich vu ciia dat Vidu:
Cung cap
— Thyc pham lta gao, néng pham
— Nudc ubng giéng, ao, ho, khe subi
— Nhién ligu g6, cti
—Vat liéu di truyén nguén gen thuc vat va dong vat.
Piéu hoa
— Khi hau ngudn va stre chira cac khi nha kiéng
— Dong chay nudc ngam
— Loc nudc gilr nudce, hat bot cac chat doc
— Su x61 mon gitt tram tich phu sa
— Tai bién thién nhién tri lut
— Thu phin noi tri 4n céac loai ong.
Vian hoa
— Téam linh va cam hing thd than, ngdm canh
— Giai tri du ngoan, cim trai, trod choi
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— Tham my d6 sanh, do st

— Giao duc thuc dia.

Yém tro

— Tao thd giit phu sa, chdt mun

— Chu ky dinh dudng ton tri, tai ché bién dudng chat.

Dat khong nhiing c6 gié tri vat chat, tao ra ciia cdi ma c6 ca vai tro van hod trong dé co
yéu to tam linh:

Tuéng twong ta vé noi ban trach

On day chén tra ddt bao dung

Cum may troi rd trong troi lon

Nhur gidc chiém bao thdy giita chirng. (the Té thiy Yén)

bat cung véi nudce 1a dién ta qué huong ngot ngao cay trai, noi chon rau cat ron, mot coi
di vé:

Bién mot dwong khoi xa tham xa

Nui vieon trueong toi mdy nhoa

Thi treo cuc ddt ton ten giita

Cho cdi v6 ciing van né hoa. (Mai Thao)

Xua kia, vao thoi ky con nguoi dimg trude nhimg ménh lyc thién nhién, chi biét thich
rmg mot phan nao cht chua c6 thé 1am cha dong hoan toan ngd hau bién tré lyc thanh trg
luc thi nguot Vigt ludn tin vao siéu nhién, tho phung moi than linh, tr than cay, than dat,
dén than song, than nai nén ta c6 Thiy than, Son than, Thién than, Th than... Theo Nho
gido, dat co mdi tuong quan gitra Troi va Nguoi: Thién Dia Nhan. L& tich dién v6i nha
vua cay rudng, r6i mdi lang déu c6 Than Hoang, cung ong bia. Cing 6ng Dia cling dong
nghia v&i tuc tho Thd Cong vi Thd Cong 14 vi than trong coi nha cira nhu trong tuc ngit:
dat c6 Tho cong, song co6 Ha Ba.

Chinh vi vay nén c6 1€ dong tho, 1€ t€ Than Nong, 1€ xudng dong, muc dich cau cho tai
qua nan khéi, mua mang tot tuoi.

Lang nao ciing c6 dinh tho Than Hoang 1a vi khai canh rudong dat khi mai dén 1ap cu.
Trong cau Kiéu cling co6 cau:

Bac sinh qui xuéng véi vang
Qua loi nguyén hét thanh hoang, tho cong. (cau2131-32)

Danh tir Troi di lién v6i Dét, ngu ¥ 13 rudng dat mia mang di lién véi thoi tiét khi hau.
Hai yéu t6 ay khong phai chi gidi han y nghia vao vat chat nhung con cé y nghia siéu
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hinh than bi trong d6 si€u nhién dinh lién véi thién nhién, pham tran véi tién canh, nguoi
song canh nguoi chét, bau troi véi canh But nén tuc ngir ta ¢6 cau:

Troi ddt hwong hoa,
Nguoi ta com ruou.

Troi dét bao la khi ta tinh lang mgt minh. Luc do, ta théy minh rt nho trong vil tru va dé
thay minh khiém ton, dep boé duoc cai nga dé hoa minh vao cai tam tinh lang cua tro1 dat.

7.2. Loai nguoi ciing da cai thién va cham séc dat dai nhu:

— Dan thuy nhap dién: nho vay nhiéu rudng khd méi c6 nudce dé trong trot. Nudc cé thé
tir cac dap dang nudc Ién cao cho tran vao rudng, tr may bom nudc, tir stc nguoi...

— Pao kinh thoat nuéc nhu & mién dong bang song Ciru Long.

— Piap dé ngan min nhu cac cong trinh ma Nguyén Cong Trir [am & cac huyén duyén hai
tinh Thai Binh.

— Pé song tranh lut, dé bién tranh thuy triéu.

— Tao cac rudng bac thang trén suon nui (Nepal, mién Son La, Lai Chau & Viét Nam...).
— Luom d4 rai rac dé 1am tudng thap chan b6t nude x6i mon (Béc Phi).

— B6n phan hoa hoc, phan chudng, voi dé ting cudng do phi nhiéu cho dit.

7.3. Tuy nhién, ciing c6 nhirng hoat dong cia con nguoi di lam suy giam tiém ning
sdn xudt cia dat:

— Nan du canh lam riy khién dat mat chit hiru co va chét khoang, lam dat cang ngdy cang
ngheo thém.

— Nan khai thac bira bai pha rimg & nhimg viing cao gay x6i mon dat, chudi dit véi boi
lang long ho.

— Nan mén hod, phen hoa: nhimg rimg ngép man bi pha nén nudéc mdn xam nhép sau hon
vao ndi dia; dao ao nudi tom nén céc ting sinh phén dé bi axit hoa.

— Nan trau bo qua tai giam chan lam dét bi chai cing, bi nén chat nén nudc khong thadm
vao dat duoc gay trd ngai cho su trong trot (nhu vung Sahel ¢ Phi chau).

— Nan 6 nhiém dat vdi cac chat phé thai trong k§ nghé, rac ban.
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— Nan nude ngédp cac vung thap ven bién do bién doi khi hau.

— Nan dét bi cung do do6 thi hoa: 1am nén nha, nén nha may nén su thodt nudc kho khan
hon khi bi mua to.

— Nan dét bj cat phu voi ddi cat, dun cat.
7.4. Ban do dat dai.

Néu phan loai theo dia mao, ta ¢ tur trén cao xuong dudi: dat nai, dat doi, dat bai, dat
con, v.v.

Néu phan loai theo hoa hoc, ta co d4t min (nhiéu CINa), dat phén (nhiéu Sulfat), dat ca
giang (nhi€éu CO3Na 2). Néu phan loai theo mau sac, ta co6 dat do, dat nau, dat den, v.v.

Néu phan loai theo cach str dung, ta c6: dat xay dung, dit nong nghiép, dat gay rimg, v.v.
Ung dung h¢ thong thong tin dia 1y (Geographical Information Systems GIS) gitip quy
hoach dat dai dua vao nhiéu ngudn thong tin cing mot lac nhu ban d6 hanh chanh, dan
56, khu k¥ nghé, giao thong, lang mac...

Ban d6 dat dai gitip biét dugc sy phan ph01 cac loai dat va do d6 biét duoc cac didu kién
str dung dat dai mot cach t6i wu: tudi chd nay, thoat nude chd kia, bon phén loai nao trén
dat nao, xay dung nén méng vimng chac trén dét lay thut, khong sir dung dat tot dé xay san
gOlf [sdn choi béng Cu], V.V.

7.5. Suy thoai dat va hiu qua.

Suy thoai dat c6 nhiéu hau qua quan trong trén cac moi trudng co lién hé dén dat:

— Trén thuy quyén: ché a6 thuy vin thay doi (lut 16i) va nuée bi 6 nhiém

— Trén khi quyén: khi quyén chtra nhiéu khi nha kiéng

— Trén sinh quyén: sinh quyén bi d6i thay trong dat

— Trén nhdn quyén: néu dat bi suy thodi thi nan doi kém xay ra, strc khoé con nguoi
cling bi suy giam.

Nhu vay, nghéo doi, gia tding dan so, suy giam tai nguyén thién nhién va thoai hoa moi
trudng tuong quanc voi nhau trong mot vong luan quan.
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Dt s& bj bién mat khi x6i mon nhanh hon sy phong hod cua da: thuc vay, cac loai da
phai mat nhi€u thoi gian maéi tao ra dat trong khi x61 mon thuong rat nhanh, lam mat dat.

8. Cac chirc nang cua dat.

Cuodc séng clia moi sinh vét tir thue vat dén dong vat, ké ca con nguoi déu phu thudc vao
dat: dat cung cép chat dinh dudng cho thyuc vat, dong vat va vi sinh vat. Chét mun do xac
thuc vat va vi sinh vét chét di ciing nhu céc chat khoang tir Ca, Mg dén lan, po—tat déu
gitp cho su dinh dudng.

Dit st dung vao néng nghiép (tréng la, trong hoa mau), vao lam nghiép (rumg), chan
nudi (dong c6). Mdi loai dat co chue nang khac nhau vi céy cdi cling nhiéu loai. Trong
kho tang van hoc dan gian, c6 v6 sb cau noi vé dat:

Pat mau trong ddu trong ngé
Ddt ldy cay lua, dat kho lam vuon.

Dit ciing str dung vao cac hoat dong phi nong nghiép: dét gia cu, dat dung cho céc khu
k¥ nghé, cho qudc phong (trai linh, can ctr khong quan), cho cac hoat dong vin hoa gido
duc (truong hoc, bénh xa), cho thé thao (san van dong), dat cho giao thong (xa 10, duong
di, dudng ray xe lira), dat cho thiy loi (kinh muong thoat nudc, dan nuéc, dé diéu), dat
xd@y dung cho cac h¢ théng dan dién cao thé, dat xdy dyung cho bua, chua chién, nha tho;
dat dé 1am bai rac, lam nghia trang; dAt san xuét vt liéu xay dung (lam 10 gach, dd gom).

8.1. Pat nudi nhan loai.

Page 19 of 28



Mudn san xuat thyc pham thi c6 4 yéu té quan trong: mat troi, khong khi, dat va nudc;
trong 4 yéu to do, thi nudc va dat (ca lugng va pham) co thé cai thién véi sy dau tu nhu
cai tao dat, bon phan, tudi nudc...

bat san xuat va chtra moi dudng chat can cho doi song (dam, 1an, kali, calci, magne, sit,
cac nguyén to vi luong...), ké ca khong khi va nudc. Cac xa hoi loai nguoi phai nho dat
dai dé sinh ton vi khong c6 dat thi khong cé thuc vat va dong vat:

Qué ta mat dat phi sa

T r&ng rau, rau tot, tr&ng ca ca sai

Qué ta ldm bdp nhiéu khoai

Pong trong chdc lia, bdi ngodi xanh déu
Ddu xanh, xanh ngdt mét mau

Xom lang dan né, rii nhau chan tam
Ruong vuon, ta bon ta cham

Cho ddu day 14, cho tam thém to.

8.2. Pét 1a mot thanh phin quan trong trong chu ky nwéc.

Nudéc mua la nguon goc quan trong vé nudc ngot. Mot phan nudc mua bi thuc vét chan
lai va bdc hoi; néu dén dugc mit dat thi nude mua c6 thé thAm xudng dudi (néu dat
khong bi nen chat) hodc ciing co thé chay tran, gay ra nhiéu tai wong nhu x6i mon, sup 16
bo song, lang tu trong hd thuy dién, trong kinh khién phai vet kinh muong. Nudc mua
thAm vao dat mot phan giup nudi cay, phan khac troi xudng cac mach nude ngam Nhu
vay nude c6 thé 1a mot tai wong, ciing c6 thé 13 tai nguyén. Tuy sy quan tri dat ma tai
nguyén nude ¢ thé ich loi hodc ¢ hai. Quan tri luu vuc gitp diéu hoa va sir dung ngudn
nudc.

Pat giup gilt dugc nudce trong thuy cap: 60% nudc ngot dugc ndm trong dat.

Sau mot trin mua, nudc mua thim xubng dat va nhd vay, muc nude ngdm trong dat dugc
tai tao lai. Néu dat bi nén _qua chat, khong toi thoang thi nude chay tran va lam x61 mon
dat. Nhu vay, dét giup diéu hoa ché do thuy vin cia cac dong song va muirc nude ngam.
8.3. Pit giup loc nuée chiy qua va anh huéng dén hep trang hoa hoc va sinh hoc.
Tuy nhién, kha ning nay c6 nhiing han ché vi nhiing dét bi 6 nhiém qua nhiéu (do cac
hoat dong k¥ nghé hay chan nu6i) cling lam nudc chdy qua cac vung dé bi 6 nhiem. Vi
du: céc dong song & ha luu cac nha may, cac khu ky nghé, cac xudng ché bién bot ngot,
khoai mi... (Song Sai Gon, song Thi Vai, song La Nga...)

8.4. Pt anh hwéng dén hop trang cia khi quyén.
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Pit cling phat ra khi nha kiéng tir cac bai rac khong 10, tir cac dam lay (methane, CO2,).
Dit cling giir lai chat hitu co nghia 1a cacbon nén c6 thé xem dat nhu mot giéng chira chét
cacbon nén gitp giam cac khi nha kiéng. Ngoai ra giir lai chat hitu co con 1am ting do phi
nhiéu trong dat.

8.5. Pét 1a mdt méi truong song.

Cat bui s& trd vé cat bui. Nhiéu chu ky sinh hoc déu c6 mot phan xdy ra trong dat. Nhitng
h¢ sinh thai nu6i dudng con ngudi nhu hé sinh thai ndng nghiép, h¢ sinh thai rung, hé¢
sinh thai dong c6, hé sinh thai duyén hai, h¢ sinh thai do thi déu dua vao dat.

8.6. Pat 1a mot kho du trir vi dai vé da dang dinh hoc:

Vi khuan, nam, dong vat. Nho hoat dong céac vi sinh vat, dat madi thanh hinh, dat mai hoi
sinh, tai tao va dat nuoi lai vi sinh vat.

8.7. Pt cung wng cho loai ngudi cac vat dung:

Xay cat nhu cat, san, sét lam gach ng6i, 1am dd gém (Gach Bat Trang), voi dé son tuong,
laterit dé lai trong cac dén tho nhu cac dén thd Cham, dén tho BE Thién B¢ Thich. Dat
sét lam d6 gém, lam gach ngoi, bat, dia, né1, am, binh, chau, thap... Cau ca dao:

Chiéu Nga Son, Gach Bat Trang
Vai to Nam Dinh, Lua hang Ha Dong.

Cho thay gach Bat Trang rat ndi tiéng. Cong dung ctia dat 1am vai, lam chum (trong Nam
thi goi 1a cai lu) co trong cac cau tho cua Huy Can:

Pat nay dat vai dat chum

Pat nay dat cii lira nung ngan doi

Vai chum tw thuo xa khoi

Ran nhw tirng manh mdt troi ngugi den
Chum sdu giir hat giong bén

Ng6 xanh tu bdy, liia 1én déu mia
Nuoc trong long vai mat chua!

Vai chum vitng chai tru bo séng xanh
Nghin nam tron trinh vai sanh

Ngay xuan tré lai dang hinh ban so.

Ngay nay, ta co noi lam bang nhom bang gang, nhung xua kia nguoi Viét chi co ndi dat
(nau com, kho ca...), Am dat (nudc tra).
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Trong dit c6 v6 van nguyén liéu tir ddng, vang dén nhom, sat, hot xoan... tom lai giup
cho con ngudi trong moi hoat dong ky nghé, thu cong nghé, van hoa, v.v.

8.8. Pit 1a ca mdt pho sach lich sir.

Céc nha khao ¢b hoc thudong dao x6i dat dé tim lai di tich ctia qua kha: mo cua Tan Thuy
Hoang v6i hang ngan linh hau chon dudi dit hang ngan nim nay; nao 1a xac loai khung
long/dinosaure chon vui tir dé tam nguyén dai, ndo 1a ddu tich con ngudi trong cac hang
dong thoi thugng co.

9. O nhiém dat.

Cac nguon 6 nhiém dat bao gom phan hoa hoc, thudc trir su, chat thai cong va nong
nghiép:

— Phan hoa hoc cang ngay cang duoc st dung nhiéu dé bao dam an toan lwong thuc va
xuét cang nhung mudn giam thleu tac dong 1én moi truong, phai sir dung can d6i, dung
lugng, dung ky, han ché cac ton that do bay hoi, rta troi. Thue vdy, néu bon phéan dam
qua kha ning hap thu cua cy thi chat dam s& di vao nudc, 1am nude cd qua nhiéu nitrat
hai cho strc khoé. Sy gia tang dan s6 doi hoi nhiéu lwong thuc, kéo theo viée phai sir dung
nhiéu phan ho4 hoc dé gia ting san lugng thuc pham. Bon phan dam va photphat qua strc
hép thu cua thyc vat s& lam cic ngudn phan bi troi chay vao nudc ngam.

— Pit ciing bi 6 nhiém véi cac thude bao v¢ thuc vat. Thudc bao vé thyc vat cling gitp
tang san lugng nong nghiép nhung neu sir dung qua lidu s& gy nén nhiéu hau qua: c4,
tom, tép trong rudng cling nhu cua, bc, éch, nhai s& chét. Nhiéu dong vat thién nhién nhu
trén von 14 cac loai an sau hai, nay bi bién mat, 1am sau bo phat trién thém.

O nhiém cac loai thudc bao v€ thuc vat sinh ra ngd doc rau cai. Sau day la vai hoa chat
bao vé thuc vat:

Chiing loai hoa hoc Vi du:
a. Thudc diét tring:
— Cac hydrocacbon c6 chit Chlore | Aldrin, Chlordane, heptachlor, DBCP
— Lan hitu co Diazinon, parathion, malathion, ethylparathion
— Cacbamat Carbaryl, carbofuran, dithiocarb, aldicarb
— Pyrethrin Permethrin
b. Thuéc diét khuan:
— Benzimidazol Benomyl, thiabenzazol
— Thiocacbamat Ferbam, maneb
— Triazol Triadimefon. Bitertanol
— Nhitng cai khac Sulfat dong
¢. Thudc diét cé:
— Acid phenoxyalkyl 2,4-D; 2,4 DB; 2,4,5-T; MCPA; MCPB
— Triazin Atrazin, Simazin, Propazin
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— Phenylurea Diuron, Linuron, Bromacil

— Cacbamat Butylat, vernolat, Thiobencarb
— Nitrophenol Dinoseb

— Acid aliphatic Dalapon

— Dipyridyl Paraquat, diquat.

Khi xit cac hoa chat trén cay thi chi mot phﬁn dugc cay hép thu, phﬁn con lai bi rira tro1
xubng dat, bi cac giao chat sét hodc cac giao chat hitu co ngoai hdp va d6 chinh 1a 1y do
mdi trudng dat va nudc cling bi 6 nhiém. Hoa chat bao vé thuc vat trong tay cac nong dan
dugc bao quan rat tly tién, chang han nhu virt bao ngoai kinh rach. S6 lugng, ching loai
thudc bao vé thuc vat dem ra ban cé khi ngoai danh myc, hodc ban thudc cam sir dung,
ban thuoc khong dung quy dinh. Nong dan thuong st dung thude khong ding voi bang
chi dan vé liéu lugng, vé thoi gian cach ly... gy thém 6 nhiém moi tru’ong cho dat va
nude. Nhiéu khi, t6n du thude bao vé thuc vat trong nong san hay rau cai dua dén tinh
trang ngo ddc, de doa dén strc khoé cua ngudi dan.

— Nudc thai doc hai cac khu ky nghé san Xuét xi mang, thép, giéy, dét nhuom, cao su
chua dugc xtr 1y, truc ti€p thai ra cac cho thap (song, rach...).

— Réc thai ciing lam dét bi 6 nhiém va cang ngdy cang trd nén tram trong voi sy do thi
hoa: rac thai sinh hoat bao gém rac thai tur cac khu dan cu, mot phﬁn dugc thu gom, mdt
phan con lai dem d6 xubng cong ranh, kénh muong. Ngoai ra, bai rac con phat sinh ra
NH3, H2S, CH4... Vao mua h¢, nang nong, mui hoi thoi nong ndc tir bai rac gay 6 nhiém
khong khi, kéo theo sy sinh san cua rudi, cac 6 dich bénh dé phat sinh lam pham chat moi
truong sdng bi suy giam. Nudc ri tir bii rac con lam thiét hai dén hoa mau, chan nudi cua
nguoi dan.

- N}}&ng dy 4n hat bun va do bun roi thai xuéng cac vinh, cac khu vuc ven bo, lafm bién
V,(A) t0 chirc 1am dién tich rimg ngdp man bi mat di, [am dong chay bi thu hep khién chat
ran lo ling tang (Total suspended solids), gidm lugng oxy hoa tan (dissolved oxygen).

— Nu6c mua ngdm vao bii rac tao thanh nudc 10 ri chtra cac yéu t doc hai gdy 6 nhiém
mdi trudng nudc ngam va dat. Ngoai rac thai sinh hoat, con co rac thai céng nong nghiép
nhu tir cac nha may thyc pham dong hop, 1o giét tha vat, phan tir cac trai chin nudi lén
hodc nhiing rac thai thong thuong nhu bao ni-16ng, cao su, thuy tinh, ve chai, do dung
kim loai...

— Céc bui lo limg tir 6ng khoi nha may, khong c6 thiét bi loc khong khi va lang xudng dét

— Nhiéu trai chan nudi l6n rai phan heo ra dong (nhu ¢ Quebec) lam dat va dong nudc
ngam bi 6 nhiém...

10. Vai hé sinh thai dac biét.
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10.1. Cac hé sinh thai dat 1ay (wetland ecosystems)

Trong hé sinh thai dat lay, c6 cdy sen moc. Cay nay ciing 1 tién dé cho nhiéu bai ca dao
vé tinh yéu trong trang

Pém qua tat nuée dau dinh

Bo quén cai do trén canh hoa sen
Anh dwoc thi cho em xin

Hay la anh dé lam tin trong nha.

Pit lay 1a nhimg dat nam gitra dat kho va cac Vung nude (nhu hd, ao, sdng, sudi): ta co
dat bung, dat triing, dat ven ao hd, ven song sudi, va cac ving thap duyén hai. Nudc & cac
h¢ sinh thai nay c6 thé 12 nudc ngot, nude lo hay nudc min. Thuc vat cac hé sinh thai dat
am ciing rat da dang, tir cay lau sy, co nang, tre, may, cay lidu, rimg cay ban, cay dudc
con dong vat cling thé: chim, bo sat, chudn chudn... O Viét Nam, cac loai dat 1ay nay bao
gom nhiing loai dat phén & Pong Thap Muoi, dat chiém khé mua thdi ¢ cac 6 triing Ha
Nam Ninh, dit hitu co vung U Minh, v.v.

Trong Phat hoc, sen tugng trung cho sy cb ging giai thoat: moc 18n tir chén bun 1y hoi
ham, —vi dat trong mdi truong yém khi chira luu huynh ¢ dang H2S—, tuong trung cho
cudc doi ddy phién ndo roi ty minh vion 1én, vuon cao 1én ra khéi viing nudce rdi né ra
hoa sen thom ngat, di mau, tugng trung cho su giai thoat toan di¢n.

Pit lay gitt nhiém vu quan trong nhu san xuat luong thyuc (lua gao, trai cy), nudi cé, giai
tri, du lich sinh thai. Thé nhung, cang ngay cac hé sinh thai dat 13y lai bi suy thoai nhu
rung ngdp man bi pha huy nudi tdm, nén cac vung duyén hai khong c6 hang rao thién
nhién che chd chong gi6 bio, lam dat min d& bi phén hoa vi khi thoat nude, 16p phén
dudi dat sau dé bi oxyd hoa. . Nguy€n nhan thoai hoa va mat dat do dan sd tang, do d6 thi
ho4, 6 nhiém, bom nuéc ngam qua nhiéu. Véi bién ddi khi hau toan cau, su thoai hoa con
nhanh hon vi c4c ving thap 1 noi moi 6 nhiém déu chay vé chd triing. Dudng chat ¢ dit
cao ciing troi vé chd triing giy trd ngai cho cac hd ao, séng sudi va cac ran san hd, chua
ké tang kha niang xay dén cc bénh do nudc dem dén (water—borne diseases).

10.2. Cac hé sinh thai dit khé (drylands ecosystems).

Céc vung dat kho sa mac chiém dén 40% dién tich trai dat: & Hoa Ky, cac dat ndy c6 ¢ sa
mac Nevada, Arizona; & Phi chau gap ¢ sa mac Sahara cling nhu céc xr ngay phia nam
Sahara nhu Niger, Mali, Sénégal, Tchad, Burkina Faso, Sudan, Mauritania, Nigeria,
Ethiopia; & cac xtr Trung Dong (Iran, Afghanistan, Azerbaijan...); & sa mac Tan Cuong
va cling gap ¢ sa mac tai Uc Chau. Gan 1 ty ngudi dua vao cac dat kho dé séng Nhiéu
vén nan nhu dé ctru tha rong, bio cat, cat di dong, thiéu nudc mua, thiéu cui d6t 1a nhiing
kho khin nghiém trong trong cudc sdng con ngudi & cac ving ndy, nhit 1a tai cac xtr
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nghéo ¢ Phi Chau. Quan Iy dat dai & day phai tiép can mot cach déng bo nghia 13 phai
chu trong dén toan thé cac khia canh nhu phat trién du lich, da dang sinh hoc, nang lugng
thay thé cai dot, tan cudng do phi nhiéu cho dat, nong 1am két hop vira san xuat thuc
pham vira bao vé dat dai, giéng nudc sinh hoat dé gitip cho hé sinh thai dat ving kho ¢6
thé san xuét vira san phém, vira ca dich vu mot cach bén viing.

11. Quén 1y dét dai bén virng [iruong k1.

Trong khi dan s6 mdi ngdy mot ting thi nguoc lai tai nguyén dat cang ngdy cang mat vé
luong va pham. Véi tinh trang Trai Dat 4m 1én do khi nha kleng gdy ra, cac tang bang
Bic cuc va Nam cuc s& nong chay lam nudce bién dang cao, khién nhiéu ving thap s& bi
ngap, lam giam thém dién tich dat. Nhu vy, nén nong nghiép phai c¢b gang sir dung céac
tai nguyén tai tao dugc (nhu dat, nhu nudc, nhu ring cdy...) mot cach hiéu ning, phat huy
t6i da loi tirc trén cung mot dién tich va van phai thoa man nhu cau thyc pham cho dan va
bao vé moi trudng sinh thai nhu khong bi 6 nhiém. Vi dat 1a mot tai nguyén quan trong
vé nhiéu mat (an ninh lwong thyc, xay cét, giai tri...) nén cang phai tran quy.

11.1. Cai thién dat chong x6i mon va sa mac hoa.

Pay 1a mot van dé sinh tir ddi v6i kinh te ndng nghiép vi Viét Nam mién bién c6 nhiéu
vung dat cat bao phu ruéng dong con mién ndi thi pha rimg gy nén nan x6i mon dat, nan
ria troi, trugt 16, mién go ddi thi dat bi da ong.

Chi néi riéng mién nai véi nhiéu loai dat rat khac nhau trén nhitng dia mao khac nhau da
chiém 3/4 lanh tho. Bao vé dat va st dung dat bén viing c6 tac dong t6t cho vung cao ma

con cho ca vung ha luu, ving dong bang. Hién tugng mat dat (do xo6i mon), mat ring (do
pha rimg), mat nude (vi rira troi) di gay nhiéu tiéu cuc nhu 1ong ho bi lap, 1i Iyt ting,
chudi dat 1 dat nhiéu hon.

Do do, gay rung lai trén cac ddi troc va trén céc trién nui day Truong Son, ndng 1am két
hop, giam du canh dé tién t6i dinh canh, diéu hoa dan sd 1a nhimg van dé lién quan va
can giai quyét dong bo:

— Rirng cong dong (community forestry) nhu la gay rung trén dat cong. Chinh phu cép
giong, cay con nhung cong dong chiu trach nhi€ém bao vé cay.

— Rirng néng ddn (farm forestry) 14 trong trén dat tu.

— Néng lim két hop (agroforestry) la trong cay lién két véi trong hoa mau: cay trén de,
trén bo ao, quanh khu trong trot dé giip can bt gio, vira ¢6 nguyén liéu cui d6t. Trén dat
d6i troc, trong cdy rimg chong 16n dé vira c6 cui, vira ¢6 14 1am 16t chudng dé c6 phan

trau bo.
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— Gay rimng trén dat da khai thac hAm mo.
— Tao vong dai xanh tai dat khu k¥ nghé va dat ven do.
11.2. Cai thién dit chdng 6 nhiém.

St dung phan bon dung chd, dang ky, vua tranh dugc 6 nhiém, vira tiét kiém tién; xit
thudc bao vé thuc vat dung luc dé vira tranh phung phi, vira bao vé strc khoé ngudi tiéu
thu va bao v¢ da dang sinh hoc.

Hién nay, nhiéu rimg ngép man bi pha dé nudi tom, khién cac mién bién thiy triéu dé
xam nhép sau hon, cac chat 6 nhiém phat tan ra vinh, giam san luong hai san ven bo. Do
do phai lu6n luén c6 mot dai rung ven bién vira chan song, vira giit phu sa gitp dat 1an ra
bién.

11.3. Cii thién dat qua vai tro chat hiru co.

Tai nhirg vung dat dé bi x6i mon thi tru liéu cac phuong phap tang cuong chat hiru co
cho dét nhu trong cac cay ho bau dé vira che phu kin mat dat vira dé cai tao dat. Chat hiru
co giup tang dung tich hap thu cation, tang kha ning gitr nudc, lam nudc dé tham vao dat
khién cdy trong c6 thé chiu han 1au hon, b6t bui bay, v.v. Chét hitu co trong dat gitp lam
gidm sy gia tang cac khi nha kleng trén toan cau va ngoal ra giap tang su’c san xut cua
cdy va cai thién pham chat moi trudng. Va ciing chinh chét hitu co 1a ngudn ning luong
chinh cho cac vi co thé trong dt, gitip cac vi sinh vat trong cac chu ky dam, chu 1y
cacbon, luu huynh, tao chat khoang cho doi séng thuc vat.

Do d6 chét hitu co 1a mot tai nguyén can phai duoc phuc héi. Nong dan Viét tir xua ciing
biét ich loi cia phan chuong, phan muc:

Trong trdu, ddp nam cho cao

Che cho swong ndng khéi vao goc cdy
Nika ndm bén ré bén ddy

Khé dau ba ddu, bon tay cho lién
Mt mai trau béc 16m 1én

Mot sdo trau ddt bang tién mau ngo.

Khé dau ba dau trong cau ca dao trén ciing ¢6 muc dich gitp cho dét giau chat dam hitu
co. Ngoai ra, ndong dan mién Bac con tan dung béo dau (Azolla) dé bon cho rudong, khong

ngoai muyc dich ting cudng chat dam cho cay:

Ma chiém khong co beo ddau
Khdc nao nhu thé an trau khong voi.
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11.4. Cii thién dat qua vai tro luin canh.

Luan canh Iua véi hoa mau cling gitip cai thién do bén cua cau trac dat cling nhu cai thi¢n
tinh chat ly hoa va sinh hoc cta dat.

12. Sir dung dét trén toan ciu.

Trai Dat gém 71% la dai duong, chiém mét dién tich 361 triéu km?2. Dat n6i chiém 29%.
Trong phan dat néi nay, chi 71% la dat & dugc, 10% 1a tang bang va 19% la sa mac.
Trong phan dat & duoc (habitable land), c6 50% la dat nong nghiép (agricultural land),
voi dién tich 51 tri€u km?, 37% dién tich rung vai dién tich 1a 39 tri€u km?, 11% Ia lum
bui(shrub), 1% do thi chiém 1.5 triéu km? va 1% nudc ngot nhu song subi cling 1.5 tri¢u
km?.

Riéng trong dat nong nghiép thi dén 40 triéu km? nghia 12 77% danh cho gia stic chan
nudi, con lai la 23% dat danh cho hoa mau.

13. Két luin.

Dét ctia chung ta, cung voi nudc, khong khi va anh sang mat troi la nhiing tai nguyén co
ban duy tri sy cung cap luong thuc cho ching ta, duy tri h¢ sinh thai trai dat. Voi dan sé
gia tang, nhu cau luong thyc cling phai gia tang trong khi do thi dién tich dat néng nghiép
cang ngay cang giam do dat ndng nghiép bi chuyén dbi ra thanh phd, nha &, chung cu, lay
dat t6t 1am san golf. Nhu cau nudc ngot cling s€ gia tang dé cho nudc tudi, nude sinh
hoat... An ninh lvong thyc rat can thiét cho bat ¢t xr ndo va vi vay, con ngu0’1 phai luon
ludn str dung dat mot cach bén viing. Mubn vy, phai cham soc dat, tranh x0i mon, tranh
man hod, phen hoa, tang cuong chat hitu co cho dat, giit 46 am cho dat vao mua nang,
lam dat thong thoang, khong dé dat bi nén chat, khong dé dat mat dudng chat can cho cay
coi. Tiét kiém dat dai bang cach phat huy hoa tang thay vi dia tang vi hoa tang khong can
dat nghia trang. Trai dit ciing bi anh hudng cta sy bién d6i khi hau dang dién ra trén toan
cau: luong khi cacbonic CO2 tang 1én, gay hiéu Gmg nha kleng lam hanh tinh nay nong
1€n, kéo theo nhitng thay 601 khi hau voi béo lut, cac trdn cudng phong ciing nhu nan sa
mac hod lam méi trudng sdng bi suy thodi. D6 1a chua ké nhitng ving dat khong thich
hop v6i néng nghiép nhu nui non, dinh tuyét phi, tundra, sa mac thi ta thiy dat con lai
cho loai ngudi khong phai quy vira ma 1a quy lam nhu ca dao:

Ai o1 dung bo rudng hoang
Bao nhiéu tac dat, tac vang bay nhiéu.

Su bién d6i khi hau toan cau, an ninh lwong thuc va pham chat méi truong 1a nhimg van

dé twong quan voi nhau cé tinh song con ddi v6i hanh tinh ching ta: sy tang truong kinh

té phai di song hanh vdi sy bao ton tai nguyén thién nhién trong d6 dat 1a mot. Ching ta

d4 va dang chimg kién nan pha rimg, pha nti ddi, 1ap ao hd, gay 6 nhiém mai trudng...
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Chung ta dang séng vo cam véi thién nhién va vo trach nhiém véi manh dat ciia minh.
Thuc vay, tang truong kinh t€ ma than tdm ban loan, thanh pho thiéu khong gian xanh,
rung dau nguon thanh doi troc, vang chim hoét, khi hau noéng thi khong phai 1a hanh phuc.

Hanh phiic dich thuc 1 song hai hoa vdi tréi dat, trong niém cam thong séu xa voi trai dat
trén ca 4 loai hinh: cam xtc (emotional), tinh than (mental), thé chat (physical) va tim
linh (spiritual), khong lam ton thuong dén dat me, bao vé tai nguyén cho cac thé hé ke
tlep, d6 1a trach nhiém cua cac thé hé hom nay bdo v¢ “gia tai cia me dé lai cho con.”

Thai Cong Tung
»

“a

Nguon: Internet eMail by Thdi Céng Tung chuyén

Dang ngay Chua Nhdt, December 24, 2023
Ban Ky Thudt Khoa 104-72/SOQTB/PD, BD11/TDIND, QLVNCH
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