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T6MTAT 

Chay rimg la mdt trong nhung tac nhan nghiem trong anh hudng den dmh dudng trong dat. Nghien cmi 
nay du(;rc tien hanh de xac dinh su biln dpng ve ham luong phot pho hoa tan cung nhu vi smh vat phan giai 
lan cua dat rimg trong Thong ma vT sau khi chay rimg xay ra. Mau dat dirtrc thu thap tir khu vuc ning bi 
chay va khdng bi chay (doi chiing) tai Sdc Son, Ha Noi. Tai tang A, ham luQug phot pho vd co hda tan (DIP) 
deu dat gia tri Ion nhat d thdi diem 8 thang sau chay, sau dd giam dan d thdi diem 11 thang sau chay, trong 
khi do ham luong phdt pho huu co hoa tan (DOP) dIu giam theo thdi gian. Tai tang biochar, ham luong 
phIt pho huu CO hda tan van Uep tuc tang, ham luong phot pho vd co' hoa tan giam theo thdi gian tir 4 thang 
din 11 thang sau chay. Phdt pho huu ca hoa tan la dang tin tai chiem uu the trong cac tang dat theo thtn 
gian, ngoai trir tang biochar tai thdi diem 4 thang sau chay. Tong ham lugng tong sd phdt pho hoa tan 
CTDP) cua ca hai tang A va tdng biochar ciia dat rimg sau chay c6 gia tri lan lupt la 7.29 mgkg', 7,10 mgkg"' 
va 8,57 mgkg' tuong ling vdi 4 thang, 8 thang va 11 thang sau chay. Nghien ciru da phan lap dupc 14 chung 
vi smh v t̂ c6 kha nang phan giai cac hpp chat lan vo co kho tan vdi hieu Iuc phan giai tir trung binh d^n cao. 
Sd lugng cac chiing vi sinh vat co kha nang phan giai cac hpp chat phot pho vo co kho tan co su gia tang 
theo thdi gian sau khi xay ra chay rimg. K t̂ qua nghidn cihi cho thay ham luong phdt pho hoa tan bi^n 
dpng theo thdi gian sau khi xay ra chay rimg; cac boat ddng tai trong rimg nen duoc tn^n khai trong then 
gian sdm nhat. 
TuHida: Phdtpho huu CO, phdtpho voca, hoa tan, khong hoa tan, chay rimg. 

1 . OAT VAN BE 

Chay rimg la mdt ti-ong nhung nguyen nhan 
quan ti-png anh hudng tdi hd sinh thai (Neaiy etal., 
1999), dae biet nghiem trpng a cac khu vuc dirpc dae 
tnmg bdi mot miia he khd, dai, thidu mua va miia 
ddng ngan, am (Vila-Escale etal, 2007). Chay rimg 
lam Ihay doi cae tiiih chat dat, bao g6m tinh chat ly 
hpc, hda hpc va sinh vat hoc (Neary et al, 1999; 
Zavala etal., 2014). Mau sdc cua d^t thudng thay ddi 
rd rdt sau chay va nd cd the duoc su dung nhu la mdt 
chi thi bi^u hien cudng dp chay rung (Zavala et al., 
2014). Chay rimg cQng la nguyen nhan chinh lam 
tang kha nang chdng tham nude eiia dat d nhiet dd 
200"C d^n 250*'C (Zavala etal, 2014); lam giam ham 
lugng nude trong d^t va lam tang cudng dp xdi mdn 
dat ( Kampf et al., 2016). Chay rimg pha vd cae axit 
miin, lam tang gia ti-i pH (Ulery etal., 1993). Su gia 
tang nay ciia pH chi trong thdi gian ngan sau dd nd 

B6 mon Khoa hpc dat, Khoa Lam hoc, Trudng Dai hpc 
Lam nghidp 
^Tmng tam Nghien cuu Bao v? ritng, Vien Khoa hpc Lam 
nghiep Vi?t Nam 

se bien ddng. Su bien ddng nay cd the len tdi 50 nam 
dd cd th^ phuc hoi tdi gia tri pH ciia dat trudc khi 
chay (Etiegni va Campbell, 1991). DOng thai cua cac 
bon, nita eiing da duoc nghidn ciiu bdi mdt sd tac gia 
(Turner etal., 2007; Zavala etal., 2014). Chay rimg 
lam mat nita khdi dat d nhidt do 200"C; nhimg sau 
mot nam xay ra chay ham lupng nito vd ea trong dat 
rimg lai vuot ham lupng cua nd trong dat rimg khdng 
bi chay (Turner etal, 2007). Ham luang cac bon hiiu 
ea cung giam sau chay rimg, nhimg anh hudng ciia 
chay rimg den ham lupng cac bon rat phiic tap va nd 
phu thudc vao cudng dp chay va cac qua trinh a 
trong dat (Zavala et al, 2014). Cac nghien ciiu anh 
hudng cua chay rimg den phdt pho cung da dupc tien 
hanh. Tuy nhidn mdi chi cd phot pho tong sd duoc 
tap trung nghidn ciiu, cdn phdt pho hda tan, bao gom 
phdt pho vd ca hda tan va phot pho hiiu ea hda tan-
dang ma cay trong cd the sir dung tnic tiep nhung 
ham luong trong dung dich dat rat thap, tiiudng nho 
han 1 kg frdn 1 ha, hay nhd hon 1% cua tong ham 
luang phot pho trong dat (Pierzynski va McDowell, 
2005). Dang phot pho hda tan nay tiiudng xuyen 
thieu, khdng cung cap du eho nhu cau eua cay 
(Schachtinan etal., 1998), cung nhu dpng thai phot 
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pho hda tan trong dat rimg sau chay chua dupc de 
cap den (Ulery va Graham, 1993). Chay rimg cimg 
anh hudng den cac hoat dpng ciia sinh vat trong dat, 
anh hudng den cay, den nam, vi khuan trong dat 
(Zavala et ai., 2014). Cac nhdm vi sinh vat khac nhau 
phan ung khac nhau vdi chay rung; nam thudng cd 
kha nang chiu dung vdi chay rimg cao hon so vdi vi 
khuan (Zavala etal., 2014); tuy nhien vi khuan lai cd 
kha nang phuc hdi eao hon sau chay rimg (Guerrero 
etal., 2000). Cac nghidn eiiu nay thudng tap trung v^ 
su thay doi edng dong vi sinh vat hoac vi smh vat 
phan giai xenlulo (Djarwanto va Tachibana, 2009; 
Zavala et al, 2014) cdn it cac nghien ciiu vd vi smh 
vat phan giai phot pho. 

Sde Son • Ha Ndi, la mot trong nhiing viing trong 
thdng cd gia tri kinh td va chiem dien tieh Idn (900 
ha). Miia khd d khu vuc nay thudng keo dai 6 thang 
(tii thang 10 nam trudc den thang 3 nam sau) vdi 
lupng mua rat thap, thdi ky khd keo dai, la dieu kidn 
cho chay rimg xay ra. Theo sd Heu eua Trung tam 
Phat hien Lam nghiep Ha Ndi, ti-ong 10 nam tii 2005 
den 2015 tong sd dien tieh rimg bi chay Idn den han 
150 ha. Tiep theo nghien ciiu cua Dinh Mai Van va 
edng su (2018) ve su thay doi mdt sd tinh chat dtit 
dudi rimg Thdng ma vT sau chay tai Sdc Son, nghidn 
ciiu tiep tuc dupc thuc hien tai ehinh dia di^m nay 
nham xac dinh dupc su bien ddng vd ham lupng phot 
pho hda tan ciing nhu vi sinh vat phan giai cae hop 
chat phot pho khd tan cua dat rimg sau chay. Nghidn 
eiiu dupc thuc hien vdi eac mue tieu cu the gdm: (1) 
xac dinh duoc su bien dpng ciia phdt pho hda tan d 
ca dang vd ca va hiiu ca cua d^t rimg sau chay theo 
thdi gian; (2) phan lap dupc vi sinh vat phan giai eac 
hpp chat phdt pho khd tan (cac hpp chat lan vd ca 
khd tan) trong dat rimg sau chay. Ket qua nghien 
ciiu se gdp phan bo sung cae thdng tin vd su bien 
ddng eua phdt pho dd tieu trong dat rimg sau chay, 
tir dd cd eac giai phap eai tao va quan ly sit dung dat 
tot ban. 

2 . M l TUDNG, IWI DUNG VA PHUONG PHAP NGHDI CUU 

2.1. Ddi tuQ'ng nghidn ciiu 

cac mau dat duoe thu thap tir khu vue rimg 
trong Thdng ma vl sau chay (chay rimg xay ra vao 
thang 6 nam 2017) va khu vuc rimg trdng Thdng ma 
vl khdng hi chay (ddi chiing) tai huyen Sdc Son, Ha 
Ndi. 

2.2. NOi dung nghifin ciiu 

- Nghien cim bidn ddng ham luang phot pho vd 

cahda tan trong dat rimg sau chay. 

- Nghien cim bidn ddng ham luong phot pho hiiu 

ca hda tan trong dat rimg sau chay. 

- Phan lap cac chung vi sinh vat phan giai cac 
hop chat phdt pho khd tan (cac hap chat lan vd co 
khd tan) tii dat rimg sau chay va dinh tinh kha nang 
phan giai cac hpp chat lan vd ca khd tan eua cac 
chung. 

2.3. Phuong phAp nghifen oiu 

2.3.1. Phuong phap tim thap miu va xu ly miu 
trong phdng thi nghidm 

Mau thi nghiem (miu dat) dugc thu thap tir khu 
vue rimg trong Thdng ma vi sau chay va khu vuc 
rimg ti-dng Thdng ma vi khdng hi chay (doi chiing) 
tai huyen Sde Son, Ha Ndi. Mau dat dupc thu thap 
theo phuong phap mang ludi, trdn lan tii 12 vi tri 
khac nhau tai khu vuc chay rimg va khu vuc khdng 
bi chay. Hai khu vue: chay rimg va khdng bi ehiy co 
ciing di^u kidn khi hau, dia hinh va phat tri^n tr̂ n 
ciing loai da me. Trudc khi chay rimg xay ra, tai hai 
khu vuc nay cd su tuong ddng vd thanh phan loai cSy 
eao (Thdng ma vT thu4n loai), tuoi cky, mat dp phan 
bo, dp tan che, cay bui tham tuai. Tai khu vuc kh6ng 
bi chay, miu dat dupc lay tir t ^ g A (dp sau 0 -15 
cm); tai khu vuc xay ra chay rimg, m&u dupc l̂ y tir 
tang tham muc da bi chay, bao gom biochar (than 
sinh hoc) va cae chsit tro, trong nghien ciiu nay goi 
chung la biochar va tang A (dp sau 0 - 15 em). Cac 
mau tir tang biochar duoc thong nhat gpi chung lii 
cac miu dat. Tai cac tang A, dat duoc thu thap bang 
dung eu lly mlu dat chuyen dung. Miu dat dupc bao 
quan de dam bao dp am tii nhien eua dat ti-ong qu5 
trinh van chuyen vd phdng thi nghidm. Thu thap mSu 
ngoai thuc dia dupc tien hanh 3 lan tai thdi dî m 4 
thang, 8 thang va 11 thang sau chay rimg (tinh tu 
thai diem chay rimg xay ra). Trong phdng thi 
nghidm, cac mlu dat dupc nhat het tap vat, da, soi. 
Cac miu dat d tang A dupc ray udt qua ray cd dudng 
kinh 2 nrni. Cac miu dupc trdn ddu va dupc bao quan 
d nhiet dp 5°C. 

2.3.2. Phuong phap phan tich dat ti-ong phdng 
thlnghidm 

De xac dinh dupe ham lugiig phot pho hda tan 
ti-ong dat, dat dupc chiet xuait vdi nuoc cat tinh khiA 
theo ty Id d^t: nude la 1:10, sau do lie tren hd thdng 
lac h-ong 120 phut. Dung dieh duor be qua giiy Ipc 
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0,42 pm xenluloza axetat, sau dd dupc phSn tich dd 
xac dinh tdng phot pho hda tan (TDP), phdt pho vd 
CO hda tan (DIP). Phdt pho hda tan trong dung dich 
chiet dupc xac dinh bang phuong phap mau xanh 
ciia molybdat (Murphy va Riley, 1962) (TCVN 6202 : 
2008) su dung may quang phd k^ a budc sdng 882 
nm. Mdi tinh chat dat duoc xac dinh vdi 4 lin lap. 

Qua trinh chiet dich de xac dinh cae chi tidu hda 
tan dupe thuc hien tai Trung tam Phat trien Lam 
nghiep va Bi^n ddi khi hau, Khoa Lam hpc, Trudng 
Dai hpc Lam nghidp. Cae ehi tieu ve phot pho hda 
tan dupc phan tieh tai Trung tam Phan tieh mdi 
trudng va Ung dung cdng nghd dia khdng gian, Khoa 
Quan ly Tai nguyen rimg va Mdi trudng, Trudng Dai 
hpc Lim nghiep. Mdt sd tinh chat ca ban cua dat 
rimg sau chay, cua d^t rimg khdng bi chay da dupc 
trinh bay chi tidt trong trong nghien eiiu cua Dinh 
Mai Van va cdng su (2018). 

Phan lap vi sinh vat (VSV) phan giai cac hop 
ch^t lan vd ca khd tan theo phuong phap pha loang 
tdi ban tren mdi trudng Pikovskaya ed Ca3(P04)2 
(TCVN 6167:1996). Lay 10 g dat cua mdi miu hda vdi 
90 ml nude cat da khii triing trong binh tam giac, 
dung khuay tir khuay deu trong 10 phut, de ling 
dpng can, dich nude duac eay trang tren mdi trudng 
Pikovskaya. Sau 2 - 3 ngay cae chiing VSV moc tren 
mdi trudng Pikovskaya dupc tach thuan khiet va cay 
truyen tren dia mdi trudng Pikovskaya mdi. 

Phuong phap dinh tinh kha nang phan giai eac 
hop chat lan vd ca khd tan (hieu Iuc phan giai eac 
hpp chat lan vd ca khd tan): Cac chung VSV dupc 
cay trpng dia petri cd chiia mdi trudng Pikovskaya, 
dat d nhidt dd 25''C. Danh gia hieu lire cua cac chiing 
VSV phan giai lin sau 7 ngay nudi cay. Dudng kinh 
vdng phan giai lan dupc dp theo hai chieu vudng gdc 
(Dpgl = (Dl+D2)/2, don vi tinh: mm). Hieu lire ciia 
vdng phan giai lan dupc danh gia thdng qua dudng 
kinh vdng phan giai lan: 

Hidu Iue thap: Dpgl < 5 mm. 

Hieu lye trung binh: 5 mm < Dpgl < 10 mm. 

Hieu Iuc eao: Dpgl > 10 mm. 

2.3.3. Phuong phap xu h sd lieu 

Si/ chenh lech giOra ham lupng phot pho hda tan 
tong sd va ham lupng phdt pho vd ea hda tan la ham 
lupng phot pho hiiu ca hda tan). Cac phan tich thdng 
ke dupc thuc hien tren phan mem R (R core Team, 

2014) va phan tich Anova theo sau bdi ham hau kiem 
dinh Tukey duoc sii dung de danh gia su khac nhau 
ve ham lupng phdt pho hda tan trong dat rimg sau 
chay va rimg khdng bi chay. 

3. KFT QUA niGKBI CUU VA THAO LUAN 

3.1. Bi^n ddng him lugng phdt pho vd ca hoa 
tan trong d^t riing sau chAy 

Bien ddng ham lupng phdt pho vd ca hda tan 
(DIP mgkg'') trong dat rimg khdng bi chay (tai ting 
A) va d ît rimg bi chay (tai tang A va tang biochar) 
dupc the hien d hinh 1. 

1 • A (sau ch6y) 
• Biochar 
* A (khdng chAy) 

i 1 
.—^^„.- - » -J 

Hinh 1. Bi^n dOng him lupng phdt pho vd ca hda tan 
trong d^t ning khdng bi chiy va dat rimg sau chay 

theo thdi gian 
Ham lupng phot pho vd ca hda tan tai tang A sau 

chay rimg 4 thang, 8 thang va 11 thang deu Idn ban 
ham lupng ciia nd tai ting A trong dat rimg khdng bi 
chay (Hinh 1). Ham lupng phdt pho vd co hda tan 
trong dat rimg sau chay ed gia tri lan lupt la 0,02, 0,41 
va 0,34 mgkg' tuong ling vdi cae thdi gian 4 thang, 8 
thang va 11 thang sau chay rimg; trong khi dd ham 
luang ph6t pho vd ca hda tan trong dat rimg khdng 
bi chay cd gia tri lan lupt la 0,04, 0,29 va 0,16 mgkg'. 
Ham lupng phdt pho vd co hda tan tai tang A deu dat 
gia tn Idn nhat d thdi diem 8 thang sau chay, sau do 
giam dan d thdi diem 11 thang sau chay trong ca hai 
loai dat rimg. Ham lupng phdt pho vd ca hda tan 
trong dat rimg sau chay tai thdi diem 8 thing va 11 
thing deu Idn ban dang k^ so vdi gia tii eua nd tai 
thdi di^m 4 thing sau chay (p<0,05); trong khi do 
ham lupng phdt pho vd ca hda tan ti-ong dat rimg 
khdng chay tai 3 thdi diem 4, 8 va 11 thing deu 
khdng cd su khac biet mang y nghia thong ke 
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(p>0,05). Trai nguac vdi tang A, him luong phot pho 
vd ca hda tan cua tang biochar eiia di t rimg sau chiy 
giam manh tii 3,33 mgkg-^ d thdi diem 4 thing xudng 
cdn 0,49 mgkg' d thdi di^m 8 thing vi tang khdng 
dang ki len mirc 0,61 mgkg^' sau 11 thing chiy rimg. 
Mac dil ham lupng phdt pho vd ea hda tan cua tang 
biochar giam manh sau gan 1 nam chay rimg xay ra 
nhung gia tri eiia nd vin Idn hon ham lupng phdt pho 
vd ca hda tan tai tang A d c i dat rimg sau chay vi 
khdng hi chay. 

3.2. Bi^n dOng ham lugfng phot pho hiiu ca hda 
tan trong d^t rimg sau chiy 

Bi^n ddng him lupng phdt pho hiiu ca hda tan 
(DOP mgkg^O trong dat rimg khdng bi chay (tai tang 
A) va dat rimg bi chay (tai ting A vi tang biochar) 
duac th^ hidn d hinh 2. 

Ham lupng phdt pho hiiu ca hda tan tai ting A 
cua dat rimg khdng bj chiy giam dang k^ (p<0,05) tii 
6,54 mgkg' sau 4 thing xudng cdn 2,32 mgkg' sau 8 
thing va dat gii tri be nhat tai thdi diem sau 11 thing 
vdi 1,46 mgkg"'. Tai tang A cua dat rimg chiy, ham 
luang phdt pho hiiu ca hda tan giim nhe theo thdi 
gian vdi gii tri 3,25 mgkg^', 3,05 mgkg"', 2,42 mgkg'' 
lan lupt tuong ling vdi cic thdi gian sau 4 thing, 8 
thing vi 11 thang xay ra chiy rimg. Him lupng phpt 
pho huu ca hda tan tai tang A eua dat rimg sau chiy 
ludn Idn hon gii tri cua nd tai tang A eua dat rung 
khdng bi chiy d thdi diem 8 thing, 11 thang sau 
chay; dieu ngupe lai xay ra tai thdi diem 4 thang sau 
chiy (p<0,05). Ddi vdi tang biochar eua dat rimg bi 
chiy, him lupng phdt pho hiiu co hda tan giir xu 
hudng tang theo thdi gian (p<0,05) vdi gii tri lan lupt 
l i 0,69 mgkg'' (sau 4 thing), 3,05 mgkg"' (sau 8 
thing), 5,20 mgkg"' (sau 11 thing). 

Him lupng tdng phdt pho hda tan tai ting A cua 
dat rimg khdng chiy dat gia tri Idn nhat tai thdi diem 
4 thang (6,58 mgkg"'), sau do giim ding ke (p<0,05) 
va dat gia tn be nhat tai thdi diem 11 thang (1,62 
mgkg"') (Bang 1). Trong khi dd, tai tang A cua dat 
rung sau chiy, ham lupng tdng phdt pho hda tan 
tang nhe d thdi diem 8 thing (3,46 mgkg"') so vdi gia 
tri eiia nd tai thdi diem 4 thing (3,27 mgkg'), t rwc 
khi giim nhe tai thai diem 11 thing (2,76 mgkg"'). 
Tai tang biochar cua dat rimg chiy, him lupng tong 
phdt pho hda tan Idn nhat duac tim thiy tai thai diem 
11 thang sau khi xay ra ehiy vdi gia tii li 5,81 mgkg"' 
va dat gia tri nhd nhat tai thdi diem 8 thing sau khi 
chiy rimg vdi gia tri la 3,53 mgkg' (Bing 1). 

Hinh 2. Bi^n dOng him higng ph6t pho hiiu eo hda 
tan trong d t̂ rimg khdng bi chiy v id& rimg sau 

chay theo thdi gian 

Sau 8 thing vi 11 thing, ham lupng tong ph6t 
pho hda tan (bao gdm ca phdt pho vd ea hda tan va 
phdt pho hiiu ea hda tan) cua dat rimg sau chiy d̂ u 
Idn hon dat rimg khdng bi chay tai ting A vi ham 
lupng tong phdt pho hda tan trong tang biochar la 
Idn nhat (Bang 1). Ket qua nghidn eiiu nay cting 
trimg vdi ket qua nghien ciiu cua mot sd tic gia 
khie. Sitlhou vi Singh (2014) da nghien ciiu su bî n 
ddng cua h im luong phdt pho hda tan trong 1 nSm 
sau khi chiy rimg xay ra 3 thing tai dat rimg nhî t 
ddi d An Do, ham lupng phot pho hda tan trong 6k 
rimg bi ehiy ludn Idn hon ti-png dat rimg khdng bi 
chay d cac thdi gian lay miu d tang d<it mat 0-5 cm v̂  
5-10 cm. Ket qua nghidn cuu cua Romanya et al., 
1994) eiing cho thay ham luang phdt pho hda tan ciia 
dat rimg bach din 7 thing sau chay cao ban so win 
gii tri cua nd tai dat rimg khdng bi chay. Tai rimg 
Van Sam Na Uy, 9 thang sau chiy rimg, him lupng 
phdt pho hda tan trong tang dit d dd sau 0-30 em da 
tang len d^n 50% so vdi gia tri cua nd tai dit rimg 
khdng bi chay, gii tin tang niy cdn duy tri den 21 
thing sau khi chiy rimg xay ra (Macadam, 1987). 
Tuy nhien, liia gay chiy trong cac thi nghidm ciia 
Romanyi vi Macadam d tren dupe thuc hien hong 
dieu kien cd kiem soit. Cac nghien ciiu niy ciing dii 
ra ring, su tang him lupng dmh dudng hda tan trong 
dat ning ehiy so vdi dit rimg khdng bi ehiy chi di§n 
ra trong mdt khoang thdi gian ngin, sau dd xu thfi 
ngupc lai se xiy ra trong thdi gian dii (Macadam. 
1987; Romanyi etal., 1994; Xue etal, 2014). 
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Bang 1. Bi^n d$ng phin trSm him hiQng ph^t pho vd ca hda tan, phdt pho hiiu ca hda tan so vdi tong phdt 
pho hda tan 

Thoi gian 

4 thang sau 
chay rimg 

8 thang sau 
chay rimg 

11 thang sau 
chay rimg 

Lx>airinig 

Rimg khong bi chay 

Rimg bi chay 

Rimg khong bi chay 

Rimg bi chay 

Rimg khong bi chay 

Rimg bi chay 

Tang 

A 
A 

Biochar 
A 
A 

Biochar 
A 
A 

Biochar 

TDP 
(mgkg-') 

DIP/TDP 1 DOP/TDP 

(%) 
6,58 ±0,84 0,62 + 0,07 
3,27 ± 0.04 
4,02 ± 0.28 
2,61 ± 0,57 
3,46 ± 0,62 
3,53 ± 0,46 

1,62 + 0,08 
2,76 ±0.70 
5,81+0,48 

0,63 ± 0,07 
83,09 ± 3,29 
9,72 ±1,97 
12,32 ±0,94 
13,94 ±2,53 
8,92 ± 2,03 
11,85 ±0,67 
10,63 ± 0.94 

99.38 ±0,07 
99.37 ± 0,07 
16,91 ±3,29 
90,28 ±1,97 
87,68 ±0,94 
86,06 ±2,53 
91,08 ±2,03 
88.15 ±0.67 
89.37 ± 0,94 

Ghi chii: TDP: tdng phdt pho hda tan; DIP/TDP (% 
tdng phdt pho hda tan; DOP/TDP (%): phan tram ham 
hda tan 

Tai tang A, tong phot pho hda tan deu giam theo 
thdi gian, cu the tir 3,27 mgkg' (sau 4 thing chiy 
rimg) d^n 2,76 mgkg"^ (sau 11 thing chiy rimg) doi 
vdi dat rimg bi ehiy vi tir 6,58 mgkg"' (sau 4 thing) 
tdi 1,62 mgkg"' (sau 11 thing) ddi vdi dat rimg khdng 
bi chiy (Bang 1). Su giam ham lupng phdt pho hda 
tan niy ed the do su rua trdi xdi mdn; ciing cd the do 
cay ti-ong sir dung (Guerrero etal., 2000) ciing cd the 
nguyen nhan do phdt pho hda tan hi giu chat tren be 
mat keo dat bdi pH tai thdi dilm 11 thing sau khi xay 
ra chay rimg giam so vdi thdi diem sau 4 thang 
(Aleaiiizefa/.,2016). 

Ty le phin tram cua phdt pho vd ca hda tan va 
phot pho huu ea hda tan trong tong phdt pho hda tan 
cd su khac biet giiia cic ting theo thai gian. Ddi vdi 
ting A cua dat rimg bi chay, pham tram ham luong 
phot pho vd CO hda tan tang hi 0,63% (sau 4 thing) 
den 12,32% (sau 8 thang), sau dd giam nhe xudng 
11,85% (sau 11 thing). Nguoe lai vdi phin ti-am him 
lupng phdt pho vd ca hda tan, phan tram ham lupng 
phdt pho hiiu ea hda tan lai ed xu hudng giam theo 
thdi gian (Bing 1). Didu niy ed the giai thich bdi ket 
qua cua qui trinh khoing hda, chuyen hda phdt pho 
tir dgng hiru ca sang dang vd ea hda tan (Bunemann 
etal, 2013). Mae dii phan ti-am him lupng phdt pho 
hull ca hda tan bi giam theo thdi gian, phan ti-am 
ham lugng phdt pho hiiu eo hda tan vin virat trdi SP 
vdi phan tram him lupng phdt pho vd ca hda tan den 
gan 9 lan; di^u nay cho thay ngudn phot pho trong 
dat chu ydu la tir ngudn ciia cic sinh vat trong dat 
(Butterly et al., 2009). Tai tang A cua dit rimg khdng 

): phan tram ham lugng phdt pho vd cahda tan so vdi 
lugng phdt pho hdu cahda tan so vdi tdng phdt pho 

chiy, ham lupng phdt pho huu ca hda tan deu giim 
dot ngpt theo thdi gian d thdi diem 4 thing den thdi 
diem 8 thing (p<0,05) (Hinh 2) vi khdng tijong ling 
vdi su tang ciia him lupng phdt pho vd ca hda tan; 
ket qui nay eho thay phot pho huu ca hda tan chi hi 
khoing hda mot phan nhd, hi giam di cd thi do su 
rua trdi, xdi mdn hoac do thuc vat su dung 
(Bunemann etal., 2013). 

Tai tang biochar ciia dat rimg bi chay, him 
luong phdt pho vd ea hda tan ehilm im thi vupt trdi 
so vdi him lupng phdt pho hihi ea hda tan tai thdi 
diem 4 thing sau chiy. Tuy nhien, him lupng phdt 
pho hiru ca hda tan lai vuat trdi hon so vdi ham lupng 
phdt pho vd ca hda tan trong ca 2 mdc thdi gian cdn 
lai. Him lupng phdt pho vd ca hda tan trong ting 
biochar cua dat rimg bi chay giam theo thdi gian, dac 
biet giam manh tii thai dem 4 tiiang sau chiy rimg 
(83,09%) ddn thdi diem 8 thang sau chay rimg 
(13,94%), chieu hudng thay doi niy ti-ii ngupc vdi 
chieu hudng thay ddi cua ham luong phdt pho him 
ca hda tan va phot pho vd ca hda tan ti-ong tang A 
(Bang 1, hinh 1, 2). Su giam nhanh him luong phot 
pho vd CO hda tan trong ting biochar cd the giai 
thich bdi cic nguyen nhan: phdt pho vd co hda tan 
duac giai phdng do chiy rimg d ting biochar dd 
ding bi giii chat bdi cic khoing oxit eiia Al, Fe vi 
Mn trong didu kien pH giam; hi van chuyen xudng 
ting sau hon; hi mat di do xdi mdn, do ddng chay 
(Xue etal., 2014). Xdi mdn thudng xay ra manh me 
han vi giy ra thiet hai Idn han d nhiing viing dat bi 
chiy vi luang dinh dudng dd tieu d tang biochar 
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thudng vupt ti-di han so vdi tang dat nhung ciing rat 
dd bi mat di bdi cac nhan to xdi mdn. Them vao dd, 
lop tham thuc vat che phu hi mit do chiy rimg cimg 
vdi ham lupng nude ti-ong dat giam sau chay ciing la 
nguydn nhin lim tang tdc dp va cudng dd xdi mdn 
sau chiy (Mchitosh et al, 2005). Nhiing ti-an mua 
cudng dp eao ngay sau khi dam ehiy xay ra ciing ed 
thi din den mat ngudn dinh dudng ddi dao tir tang 
biochar do hi xdi mdn vi ddng chiy Idn cudn di 
(Huf&nane/^a/.,2001). 

Tong him lupng tdng phot pho hda tan cua ei 
hai tang A va tang biochar cua dat rimg sau chiy ed 
gii tri lin lupt la 7,29 mgkg-', 7,10 mgkg"' vi 8,57 
mgkg"' tuong ung vdi 4 thing, 8 thing vi 11 thing 
sau chiy. Tuy nhien ham lupng phdt pho vd ea hda 

tan cua ea ting A vi tang biochar trong dit rung sau 
chiy dat gii tri Idn nhat tai thdi diem 4 thing sau 
ehiy rimg, sau dd giam dan theo theo gian. Do do 
cic bien phip tii Udng rimg nen dupc thuc hien tai 
thdi dilm sau chiy den giai doan 4 thing l i tdt nhat 
de eay rimg cd thi su dung dupc ngudn dinh dudng 
dd tidu, trinh mat di do riia trdi vi xdi mdn. 

3.3. Kit qui phSn l$p vi dinh tinh kh i nSng phan 
giai cic h^p ch^t Ifln v6 ca khd tan cua cic chung vi 
sinh v^t phan Ulp 

Kit qua phan lap va dinh tinh kha nang phan giai 
lan vd ca khd tan cua cic chung VSV phin lap dupe 
tir dat rimg sau ehiy vi khdng bi chay dupc trinh bay 
d bang 2. 

ing2.Cacchii 

Thdi gian 

Sau 4 thang 
xay ra chay 

rimg 

11 thang sau 
chay rimg 

ing ̂ ^V phan lap dupc vi dinh tinh kh i nane nhin eiai cic hon chS 

Loai rimg 

Rimg khdng bi 
chiy 

Rimg bl chay 

Rimg khdng bi 
chiy 

Rimg bi chiy 

Tang dat 

A 

A 

Biochar 

A 

A 

Biochar 

Kihieu 
chiing 

VSVl 
VSV2 
VSV3 
VSV4 

Dudng kinh vdng 
phan giai (mm) 

12,0 ± 0.7 
9,9 + 0.8 
18,2 + 3,1 
16.0 + 2,2 

t l i nvdcakhd tan 

Hidu Iuc phan 
giii 

Cao 
Trung binh 

Cao 
Cao 

Khdng cd vi sinh vit phan giai lin 
1 VSV5 

VSV6 
VSV7 
VSV8 
VSV9 
VSVIO 
VSVll 
VSV12 
VSV13 
VSV14 

23.9 ±1.5 
19,8+ 1,8 
18,5+2,5 

26,75 + 1,5 
7,25 ± 1,8 
25.15 + 2,5 
19,60 + 2,5 
18,32 + 2,2 
24,52+ 2,5 

23.15±4,5 

Cao 
Cao 
Cao 
Cao 

Trung binh 
Cao 
Cao 
Cao 
Cao 
Cao 

Ddi vdi dat rimg sau khi bi chiy: Tai ting A 
nghien ciiu da phan lap dupc 2 chiing VSV eo kha 
nang phan giai lin d thdi dilm 4 thing sau chiy 
rimg; 4 chung VSV cd kha nang phan giai lan d thin 
dilm 11 thing sau chiy rimg (Bang 2). Doi vdi ting 
biochar, tai thdi dilm 4 tiiang sau ehiy rimg khdng 
mpt chiing VSV phan giai cic hpp chat lan vd ca khd 
tan dupc tim thay, trong khi do 3 chung VSV phan 
giai lan dupe tim thay d thdi dilm 11 thing sau chiy 
rung. Dudng kinh vdng phan giii lan sau 7 ngay thi 
nghidm eho thiy ed 8 chung cd hidu Iue phan giai 
eao (VSV3, VSV4, VSV8, VSVIO, VSVll, VSV12, 
VSV13, VSV14) vdi dudng kmh vdng phan giii Idn 
ban 10 mm, chiem tdi 89% vi mpt chiing cd hieu Iue 

phan giai trung binh l i VSV9 vdi dudng kinh vdng 
phin giai 7,25 mm (Bang 2). 

Ddi vdi dat rimg khdng bi chay: Tai tang A 
nghidn ciiu da phin lap duoc 2 chimg VSV cd kha 
nang phan giai cac hpp chat lan vd ca khd tan cr thdi 
dilm sau 4 thing vi 3 chiing \ ^ V sau 11 thang 
(Bang 2). Dudng kinh vdng phan giai lan do dupc d 
ngay thii 7 cho thay cd 4 chiing cd hidu Iuc phan giii 
lan eao (VSVl, VSV5. VSV6, VSV7) vdi dudng kinh 
vdng phan giai Idn ban 10 mm, ehilm tdi 80% vi mdt 
chiing ed hieu Iuc phin giai d miie trung binh la 
VSV2. Cic chung VSV phan giai cic hap chat lan vd 
cakhd tan tai thdi dilm sau 11 thang deu cd hi|u Iuc 
phin giii lan cao, vdi dudng kinh phan giii lan cao 
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nhat Idn tdi 23,9 mm thudc ve chiing VSV5. Dudng 
kinh phan giai lan thap nhat vdi gia tri 9,9 mm thudc 
vl chung VSV2 tai thai diem sau 4 thing. Dua trdn 
dudng kinh vdng phin giai, cic chiing VSV phan lap 
dupc tir dit rimg khdng bi ehiy dupc sip xep theo 
thii tu giam dan ve hieu Iuc phin giii cic hpp chat 
lan vd ca khd tan nhu sau: VSV5 > VSV6 > VSV7> 
VSVl > VSV2. 

Cic chung VSV phan giai cac hgp chat lan vd ca 
khd tan tai thdi diem 11 thing sau chiy hau hi t ddu 
cd hidu Iuc phin giai lan cao (trir chiing VSV9), vdi 
dudng kinh phan giai lan cao nhat len tdi 26,75 mm 
thudc chung VSV8. Sd luong chung vi khuan cd kha 
nang phan giai cac hpp chit lan vd ca khd tan tai 
tang A cua dit rimg sau chay a thdi diem 11 thing 
sau chay Idn gap 2 lan sd lupng cua nd tai thdi diem 4 
thing sau ehiy; hidu Iuc phan giai cac hpp chat lan 
vd CO khd tan cung cao hon. Tai thdi dilm 4 thing 
sau chay, tang biochar khdng cd VSV phin giai cae 
hpp chat lin vd ca khd tan. Tuy nhien, sau 11 thing 
chay rimg ting biochar cd 3 chung vi khuin phin 

giai cac hpp chat tan vo ca kho tan vdi hidu Iuc phin 
giai cao, duong kinh phan giai dao dpng tii 18,32 din 
23,15 mm. 

Ham lupng phdt pho vd ca hda tan cho thay thdi 
dilm 4 thang sau chay nen tai trdng rimg. Tuy nhien, 
tai thai diem nay ting biochar eua dat rimg sau ehiy 
khdng chiia bat ky mdt chung vi sinh vat nao cd kha 
nang phan giai cic hop chat lan vd ca khd tan; chi cd 
2 chung tai tang A ciia dat rimg sau chay. Vi vay can 
phai cd phuong thiic thich hop de cd the vira su dung 
tridt de nguon dinh dudng, dac bidt la dinh dudng 
hda tan- dang dinh dudng cay trong cd the sir dung 
true tilp (cieh thiic, ty le ki t hpp ting A va tang 
biochar); vira sir dung dupc ngudn vi sinh vat tai ting 
A de thiic day qui trinh phan giai ehit him ca khd 
tan trong tang biochar. Cic bien phap tai trdng rimg 
la rat can thilt va nen dupe triln khai trong giai doan 
4 thang sau khi chiy rimg xay ra, d l ngudn dmh 
dudng khdng hi mat di theo xdi mdn, hoac do ciy tu 
nhien xam lan. 

Hinh 3. MOt sd chung VSV cd hidu Iue phin giai cic hpp chat lan vd ca khd tan cao dupe phan lap tii dit rimg 
sau chiy. a: VSV8; b: VSVIO; c: VSV13. 

4. KET LUAN 

Ham lupng tong phdt pho hda tan sau 8 thing va 
11 thing cua dat rimg sau chiy ddu Idn ban dat rimg 
khdng bi chay tai tang A va tong ham lupng phdt pho 
hda tan, bao gdm ca hai dang phdt pho vd ea hda tan 
vi phdt pho hiiu ca hda tan trong tang biochar la Idn 
nhat. Ham lupng phot pho vd ca hda tan tai tang A 
dIu dat gia tri Idn nhat d thdi diem 8 thing sau chay, 
sau do giam dan d thdi dilm 11 thing sau chay. Ham 
lupng phdt pho hiiu ca hda tan tai tang A giam tiieo 
thdi gian sau khi xay ra chiy rimg. Tai tang biochar, 
him luong phdt pho hiiu co hda tan giii xu hudng 
tang, nhung him lupng phdt pho vd ca hda ta giam 
theo thdi gian tii 4 thing den 11 thing sau khi xiy ra 

chiy rimg. Ty Id phan tram ciia phdt pho vd eo hda 
tan va phdt pho huu ca hda tan trong tong phdt pho 
hda tan cd su khac biet giua cac tang theo thdi gian. 
Phdt pho hiru ca hda tan la dang ton tai chiem uu thi 
trong cac tang dat theo thdi gian, ngoai trir ting 
biochar tai thdi diem 4 thing sau chay. 

Nghien ciiu da phan lap dupe 14 chung vi smh 
vit phan giai cac hpp chat lan vd ca khd tan, eac 
chiing nay cd hieu Iuc phan giai lan tii trung binh den 
cao. Trong do cd 5 chung duoc phin lap tii dat rimg 
khdng bi chay va 9 chung duoc phin lap tii dat rimg 
bi chiy. Sd luong cac chimg vi sinh vat cd kha nang 
phan giii cac hop chat lin vd ca khd tan ed su gia 
tang theo tiidi gian sau khi xay ra chiy rimg. 
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i n CAM ON 

Chiing tdi xin chin thanh cam on ThS. Tran Thi 
Hing, Khoa LAm hoc, Truong Bai hoc Um nghiep 
di gitip da chiing tdi trong qui trinh phin tich mgt 
so tinh chit dat O-ong phong tUnghiim. Nghiin cm 
nay dugc thirc hi$n tir nguon lanh phi cOa de tai cap 
CO so 'Biin dong phot pho vd co va hOu co hoa tan 
ti-ong dat rimg sau chiy" do Truong Bai hgc Lim 
nghiip tai tia nam 2018. 
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DYNAMIC OF DISSOLVED PHOSPHORUS AND PHOSPHATE SOLUBILIZING MICROBES 
IN POST - FTEE FOREST s o n , 

Dmh Mai Van, Nguyen Minh Hianh, Vu Van Dinh 

Summary 

Forest fires have not only occurred and caused economic losses for forest enterprises and planters but also 
harmed nutnents of soil during the post - fire period. This study was conducted to determine the dynamic of 
dissolved phosphorus and phosphorus microorganism in soils after occumng forest fire. Sod samples were 
collecled irom a burned forest area and non - burned forest area of Pinus massoniana plantation in Soc Son 
district, Ha Noi. At A layer, the amount of dissolved inorganic phosphorus (DIP) reached the maximum 
value at 8 months after fire, decreased at 11 months after fire, while the amount of dissolved organic 
phosphorus (DOP) declined during the time. At biochar layer, there was an increase in the amount of DOP 
while the amount of DIP decreased dunng 4 to 11 months after fire. DOP is the dominant form in most of 
layers, except biochar layer after 4 months of fire. The amount of total dissolved phosphorus (IDP) in both 
A layer and biochar layer in the soil after fire are 7.29 mgkg"', 7.10 mgkg"' and 8.57 mgkg"' after 4 months, 8 
months, 11 months of fire, respectively. Fourteen strains with phosphate solubilization activity were isolated 
from different soil layers. Their efficiencies in solubilizing insoluble inorganic phosphorus were from 
moderate to high. This finding suggests that the amount of dissolved phosphorus changed over time after 
forest fires. 
Keywords: Organic phosphorus. Inorganic phosphorus, dissolve, undissolve, forest Ores. 
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