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Abstract: This study investigated the efficiency of biomass management, residue quantity, and
quality from Vetiver grass and DT2008 soybean cover crops in improving soil quality, including
carbon and nitrogen content and soil physiochemical properties. Mesocosm experiments in pots
were conducted with six treatments, each was replicated three times: CTO (control), CT1 (2%
Vetiver grass mulch), CT2 (2% DT2008 mulch), CT3 (1% Vetiver grass and 1% DT2008 muich),
CT4 (1% Vetiver grass and 1% DT2008 buried), and CT5 (2% DT2008 buried). After 12 months,
significant increases in total carbon, nitrogen, and humic and fulvic acids were observed, indicating
enhanced soil physiochemical properties. CT5 and CT4 showed the highest carbon, nitrogen, and
cation exchange capacity (CEC) improvements. Soil moisture, pH in water (pHu20), pH in KCI
(pHkar), and hydrolytic acidity were higher in CT1, CT2, and CT3. Nitrogen accumulation efficiency
was relatively lower than carbon (24.44% to 86.67%), while carbon accumulation efficiency was
much higher (41.94% to 91.72%). The most effective methods were to bury soybean biomass or
mulch Vetiver grass over a soybean plant mulching layer, with Vetiver grass mulch recommended
for enhancing and conserving soil fertility.
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Anh hudng cua quan 1y sinh khéi co Vetiver va cay bau tuong
DT2008 dén tich Ity C, N va cai thién tinh chat dat trong cay

c6 mui ¢ Cao Phong, Hoa Binh
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Tém tat: Nghién ciru nay di thuc hién 6 thi nghiém trong chau dé danh gia anh huong ciia bién
phap quan 1y sinh khdi, chét lugng tan du va ty 18 sinh khdi c6 Vetiver va cay Pau twong DT2008
dén hiéu qua tich lity Carbon (C), Nitrogen (N) va cac tinh chat ctia dat. Thi nghiém gdm 6 cong
thirc, mdi cong thirc dugce lap lai ba 1an: CTO (d6i ching), CT1 phu 2% SKVetiver, CT2 phu 2%
SKDT2008, CT3 phu 1% SKVetiver va 1% SKDT2008, CT4 vui 1% SKVetiver va 1% SKDT2008,
va CT5 viii 2% SKDT2008. Két qua sau 12 thang bo sung sinh khdi, tong lugng C, N va axit min
(humic, fulvic) tang 1én dang Kké, déng thoi, mot sb tinh chit dat duge cai thién. Ham luong C, N,
axit mun va dung tich trao ddi cation ctia dat (CEC) duoc cai thién tot nhit & cong thirc CT5 va CT4.
Nguoc lai, d6 Am dat, pHh20, pPHkci va dd chua thuy phéan lai cao hon & cong thirc CT1, CT2 va CT3.
Hiéu sudt tich liiy N thp, dao dong tir 24,44% dén 86,67%, trong khi hiéu suét tich liiy C cao hon,
dat tir 41,94% dén 91,72%. Bién phap hiéu qua nhat 1a vui sinh khéi cay Pau twong DT2008 vio
d4t hodc phu c6 Vetiver 1én trén 16p sinh khéi cay Pau tuong. Co Vetiver nén duoc str dung dé che

phu nhdm cai thién va bao vé do phi dat.

Tir khéa: Co Vetiver, cidy Pau twong DT2008, cay ¢ mui, tinh chat d¢at, Cam Cao Phong.

1. Mé dau

Hién nay, san xuét ciy c6 mui dang phat trién
& 140 qudc gia, Viét Nam nam trong top 20 vé
dién tich va san lugng qua thu hoach. Tir nim
1961 dén 2022, dién tich ciy c6 mui toan ciu
trong thoi ky thu hoach qua tang tir 2,29 tri€u ha
lén 10,56 tri¢u ha, san lugng qua tang tr 25,1
tri¢u tin 1én 166,31 tri¢u tin; & Viét Nam, dién
tich tang tr 7,85 nghin ha 1€n 163,171 nghin ha,
san lugng qua tang tir 47 nghin tan 1én 2,95 trigu
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tan. Nam 2022, niang suat thu hoach qua c6 mui
& Viét Nam dat 18,09 tn/ha, cao hon mirc trung
binh thé giéi (15,76 tAn/ha) [1].

Céc loai cay c6 mui thudc Ho Rutaceae nhu
buoi, cam, chanh, quyt c6 vong doi 20-50 nam.
Dé dat ning sudt 25-40 tdn cam va 40-60 tin
budi/ha/nim can bon luong phan bon trung binh
100-200 kg N, 80-100 kg P»0s, va 60-190 kg
K,O/ha [2]. Dén hét nam 2023, Viét Nam di
tréng hon 262 nghin ha cdy c6 mii, véi khoang
99 nghin ha trong méi, do dé, s& can thém hang
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tram nghin tan phan khoang NPK mdi nam.
Thuc té, nguoi trong cam ¢ Cao Phong, Hoa
Binh d4 str dung phan khoang vurgt mirc khuyén
nghi: N nhiéu hon 2,2 - 6,7 lan, P,Os nhiéu hon
1,5 - 13,8 1an va KO nhiéu hon 2-5 lan [3]. H¢
qua trong thim canh cdy c6 mui da 1am ting phat
thai cac khi nha kinh (CO, NOy), suy thoai do
phi dat. Trong d0, cac biéu hién dién hinh nhat 1a
suy thoai cacbon, gia ting axit hoa, mat can bang
dinh dudng, tang tich liy kim loai ning va )
luong céc loai tuyén trung ky sinh thuc vat gy
hai trong dat [3-6].

Canh tdc héa hoc va bién déi khi hau da anh
huéng manh dén san xuét ndng nghiép, dac biét
trén cdy c6 mai. Viét Nam dang thuc diy phat
trién néng nghiép hiru co dé thuc hién cac cam
két quic té vé sang kién C4/1000 va Netzero [7],
v&i muc tiéu 6n dinh dién tich cay c6 mui khoang
210-220 nghin ha vao nam 2030 [8]. Hién nay,
tinh Hoa Binh dang trién khai Dé an tai canh
1500 ha cam, quyt & Cao Phong, hudng toi trén
70% dién tich dat tiéu chuan hiru co va GAP [9].

Van dé quan trong 1a lya chon giai phap san
xudt cdy c6 mui theo hudng hiru co sao cho hiéu
qua va dung cach. Tir nam 2020, viéc chuyén doi
giam muc st dung phan hoa hoc sang tang luong
phan hitu co & ving trong cdy c6 mui tai Cao
Phong da ting chi phi phan bén gip 3-5 lan,
trung binh ting 30-50 triéu dong/ha/nam [4]. Sir
dung phan hitu co dong vat lam tang phat thai
CO2, NOy hon ca canh tic truyén thong [10],
dong thoi, su tich litly C, N trong dat tang duoc
trong 3 nim dau, sau d6 giam theo thoi gian va
khong cai thién dugc C, N theo d6 sau [11]. Giai
phap trong xen cay Ho Dau (thuc vat C3) va Ho
Hoa thao (thuc vat C4) dé tan dung CO,, Ny,
nudc mua va nang lugng mat troi dang duoc vu
tién nham ting loi ich kinh té, xd hoi va moi
truong trong cac hé thong san xuit nong nghiép
[12]. Pén nay, nhiing nghién ctru vé anh hudng
ctia chét luong tan du thue vat (ty 16 C/N) d&én
tich lity C, N va cai thién d6 phi ctia dat tap trung
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vao bién phap che phii bé mit nén hiéu qua chua
cao. Trong dat, phﬁn sinh khdi C, N vi sinh vat
va cAc san pham trao doi chit tir qua trinh khoang
hoa va min hoa sé& lién két vai khoang sét dé hinh
thanh phirc hé hitu co-khoang bén viing nén C,
N duogc lam giau theo thoi gian [13-18].

Cay co Vetiver - Vetiveria zizanioides (L)
Nash 1a loai thuc vat C4 cho sinh khdi 16n, c6
nhiéu dic diém uu thé vé thich nghi sinh thai va
thanh ph?m héa hoc, dugc wu tién lya chon trong
phong chéng x6i mon, céi tao va bao vé dat [13,
19]. Cay Pau twong (Glycine max), gidng
DT2008 1a loai thuc vat C3 ¢b dinh dam cao,
thich nghi rong [20]. Hai loai thyc vat nay da
dugc trong xen trong vudn cdy ¢6 mii & huyén
Cao Phong, tinh Hoa Binh dé phuc hoi dat bi
thoai hoa [4]. Nghién ctru nay dugc dat ra voi gia
thuyét khi vui sinh khdi co Vetvier va cay Pau
tuong DT2008 vao dat s& 1am cham qua trinh
khoang hoa, ting mun héa nén ham lugng C, N
tich lily trong dat s& nhiéu hon so v6i phi1 bé mat.
Tir day sé dé xuat bién phap quan 1y hiéu qua
sinh khdi co Vetvier va cay Dau tuong DT2008
trong cac ving san xudt cay c6 mui.

2. Vit liéu va phuong phap nghién ctru
2.1. Vat liéu nghién ciru

Mau dét: dat thi nghiém 1a dat xam Feralit
(Ferralic Acrisols), thudc dia ban khu I, thij trdn
Cao Phong, huyén Cao Phong, tinh Hoa Binh.
Piét dugc léy & d6 sau 0-30 cm tai vudn da trong
cam tir nim 1980 dén nay, vuon dang trong
gidng cam Xa Poai chu ky 4 duogc 5 nim tudi.
Dit duoc phoi kho khong khi, gid nho va rdy qua
rdy c¢6 duong kinh d < 2 mm, bao quan dé xac
dinh céc tinh chat dit va b tri thi nghiém. Tinh
chat cua dat trude thi nghiém duoc trinh bay chi
tiét trong Bang 1 nhu sau:

Bang 1. Tinh chét ly, hda hoc ciia dat & thoi diém trudce khi b tri thi nghiém (thang 11/2020) [4]

C s D5 | Dung . Chittong sd Chét dé tiu Ca, Mg
0, 2 7 z
Thénh phan cap hat (76) im | tong DG chua ©) my/100 g dh) (meq/100 g )
cat | Limn | St | w | & | pHeo | pHka | He | OC N | POs | KO | Ne | POu | KOs« | Co& | Mg
2844 | 4045 | 3111 | 128 | 149 | 497 | 43 | 357 | 08 | 010 | 046 | 082 | 710 | 4008 | 3856 | 172 | 104
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Co Vetiver: gidng co6 Vetiveria zizanioides
(L) Nash dugc trong xen trong vuron cam da lay
méu dat lam thi nghiém (Hinh 1a). Sinh khdi Co
Vetiver (SKVetiver) dugc cit cach mat dat 15-
20 cm, rtra sach, déng nhét kich thude 2-3 cm,
mdt phan duoc siy dén khdi luong khong doi dé

xéc dinh % nuéc, sau d6 nghién min dé xac dinh
thanh phan hoéa hoc, phan con lai dé bd tri thi
nghiém. MAu SKVetiver kho co ty 16 C/N 41,13,
chira 52,65%C, 1,28%N, 0,27%P, 2,41%K,
0,3%Ca, 0,13%Myg, 0,52%Si (Bang 2).

Bang 2. Thanh phan héa hoc trong sinh khdi khé cua co Vetiveria zizanioides

va cay Dau tuong DT2008 (thang 12/2021) [4]

Thanh phan | Hamluong | g0 %N CIN %P %K %Ca | %Mg | %Si
nudc (%)

Co Vetvier ~ 80 52,95 | 128 | 4113 | 027 2,41 0,30 013 | 052

DT2008 > 80 51,87 | 168 | 3088 | 0,34 2,01 0,97 028 | 0,004

Cay Pau tuwong: gibng cdy Dau twong
DT2008 duoc gieo ngoai tan cay cam trong vuon
tréng ¢d Vetiver. Thu toan b sinh khdi cay Pau
tuong (SKDT2008) sau 3 thang gieo hat, gdm
phan trén mat dat: than, 1a va qua da dong sira,
¢6 nhiéu qua chic hat. Tién hanh rtra sach sinh
khdi, dong nhét kich thudc 2-3 cm, rdi xir Iy mau
twong ty nhu cd Vetiver (Hinh la). Mau
SKDT2008 sau séy kho co ty I¢ C/N 30,88, chira
51,87%C, 1,68%N, 0,34%P, 2,01%K, 0,97%Ca,
0,28%Mg, 0,004%Si (Bang 2).

2.2. Phuong phdp bo tri thi nghiém

Tién hanh b tri 6 cong thac thi nghiém
(CTTN), ky hiéu 1a CTO, CT1, CT2, CT3, CT4
va CT5, mdi cdng thic lap lai 3 1an. Can chinh
xac 3 kg dat da rdy qua riy 2 mm rdi cho vao hop
chtra dat c6 cung kich thude 20 x 30 cm va bd
sung 0%, 2% SKVetiver, 2% cdy Pau tuong va
1% SKVetiver + 1% Dau tuong, tinh theo khdi

luong sdy kho. B6 sung nudc trong ngay dau tién
va sau mdi 7 ngay dé duy tri d6 am 35% trong
12 thang. Theo d&i d6 4m dat bang cach can khéi
lwong dé xac dinh luong nudc bay hoi. Tai thoi
diém két thuc thi nghiém, mau dat duoc phoi
kho, gia nhd, ray qua céc kich thudc ray 2 mm,
1 mm va 0,25 mm dé phén tich cac chi tiéu tinh
chat dat can nghién ciru. Chi tiét cac CTTN duoc
mo t4 trong Bang 3 va Hinh 1b.

Bang 3. Phuong phap b tri thi nghiém (12/2021)

CNTT | Ty Ié bé sung vat liéu thi nghiém
CTO0 Cdng thirc do6i ching (CTDC)
CT1 bat + pha 2%SKVetiver
CT2 bat + phu 2%SKDT2008
CT3 bat + phu

1%SKVetiver+1%SKDT2008

CT4 | Pat+ wi

1%SKVetiver+1%SKDT2008

CT5 bat + vii 2%SKDT2008

01 s Gdem Ny b 3t v sdu dvpo i dung troeg BO T8 ngladen

(t) Cie coleg thix ti axhuksn

Hinh 1. Chuén bi miu vat liéu (a) va cac cong thirc thi nghiém (b).



T.T.T. Thu et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 40, No. 4 (2024) 15-25 19

2.3. Phurong phdp phan tich dat, thic vit

Phan tich mau dat va thuc vat tai B6 moén Tai
nguyén va Moi truong dat, Truong Pai hoc Khoa
hoc Ty nhién, Pai hoc Quéc gia Ha N6i va Vién
bia ly, Vién Han 1am Khoa hoc va Céng nghé
Viét Nam. Mau dat: Xac dinh thanh phan c4p hat
theo phuong phap ty trong; D6 am (W%) theo
phuong phap khéi luong; Dung trong (dv) bang
éng dong; pHioo (ty 1€ dat : nudce deion = 1:2,5);
pHkcl (ty 18 dat : mubi KC1 IN = 1:2,5), do pH
bang may pH meter Starer 3100, Ohaus, M¥y; Do
chua thiy phan theo phuong phap Kappen-
Ghincovich, %OC (Walkley-Black), CEC
(Schachtschabel); Ca, Mg trao d6i (ty 1& dét :
mudi KCI IN = 1:5, chudn do Trilon B) [21]; N
tong s6 (Kjeldahl); N dé& tiéu (Chiurin-
Cononova) P20sis (TCVN 5256:2009); KOs
(TCVN 8662:2011), P,Os4t (TCVN 8661:2011);
K20 (TCVN 8662:2011), Axit humic va fulvic
(TCVN 11456:2016); Xac dinh cac nhom chirc
dic trung ton tai trong chét hitu co trong dat bang
may quang phd hdng ngoai IR (Spectro100
Perkin Elmer) tai Khoa Héa hoc, Truong Pai hoc
Khoa hoc Tu nhién, Pai hoc Qudc gia Ha Noi.
Mau thyc vat: pha mau thuc vat theo

phuong phép tro hoa uét, roi xac dinh thanh phan
hoa hoc [21].

2.4. Phirong phdp xir Iy thong ké so liéu

Xtr 1y théng ké s6 liéu trén phan mém thdng
ké Excel, SPSS, R (R Core Team, 2022) va v&
d6 thi v6i package “ggplot2” (Wickham et al.,
2016), chay chuong trinh Python trén Visual
Studio Code dé 1am 5 gia tri co y nghia ciia két
qua nghién ciru va kiém tra sy khac biét giira
CTTN va CTBC.

Hiéu suit tich lity (%) C va N = (Luong C,
N tich lity ting thém so voi ddi chimg khong bd
sung tan du/Luong C, N bo sung vao dat thi
nghiém) x 100.

3. Két qua nghién ciru

Két qua nghién ctru anh hudng ctia bién phap
phu, vui sinh khéi co Vetiver va cay Dau tuong
DT2008 dén tich lity C, N va cac tinh chat dat
sau 12 thang thi nghiém di cho thay rd dugc hiéu
qua khéc biét giita cac CTTN va CTDC. Chi tiét
dugc trinh bay trong Bang 4 nhu sau:

Bang 4. Két qua cai thién mot s6 tinh chét ciia dat sau 12 thang b sung vat liéu hitu co vao dat

T ?I:' chua = Ham luong téng s6 Ham luong dé tiéu til ngi Hiéu sut
< I,
CTTN t‘;.“ 4 ;" phgg (%) (Mg/100 g dér) (meq/100 g ko) tich lity (%)
pHH2o | PHkal Hyp OC |(H+F) | Ns |POss | KOs | Na | P2Osat | KeOat | Ca?* | Mg?* | CEC C N
cTo 497 4,34 3,56 0,83 | 0,076 | 0094 |0438 | 0821 | 7,01 |3106 |3856 | 169 | 091 (11,54 3 6
+0,02 | £0,14 | +0,13 | £0,02 |£0,008 |+0,002 |+0,016 | +0,05 | +0,42 | +1,47 | £1,36 |+0,18 [+0,11 |+0,09
cTL 6,27 5,02 2,82 1,34 |0,093 | 0,03 | 0462 |[0,853 | 994 |[2996 |5834 | 217 | 1,28 |12,40 | 41,94 |32,14
+0,03 | £0,05 | +0,02 |+0,03 | £0,00 |+0,004 |+0,019 |+0,028 | £0,32 | +2,44 | £3,46 |+0,04 (+0,21 (0,05 | +0,04 | 0,03
cT2 6,47 532 2,54 1,42 |0,087 | 0,205 | 0460 |[0836 | 981 |3053 |5429 |255 | 1,13 |12,53 | 44,00 |24,44
+0,04 | £0,14 | +0,21 | £0,03 | £0,00 |+0,002 |£0,023 |+0,026 | £0,22 | +3,15 | £2,25 |+0,25 (0,34 [+0,05 | +0,06 |+0,03
cT3 6,29 531 2,81 154 |0,088 | 0112 | 0464 |0854 |1036 |3159 |5861 |218 | 1,21 |12,74 | 5551 |48,65
+0,03 | £0,06 | +0,18 | £0,06 |£0,001 |+0,005 |+0,045 |+0,037 | £0,35 | +2,81 | £5,22 |+0,04 (+0,31 [+0,06 | +0,05 |+0,04
cTa 587 4,79 3,37 1,71 | 0,09 | 0,121 | 0459 |0823 | 952 |40,36 |6827 | 204 | 151 |13,02 | 6880 |7297
+0,06 | +0,18 | #0,19 | +0,08 |+0,003 |+0,002 |+0,049 [+0,043 | +051 | +125 | +2,66 |+0,17 |+0,44 |+0,03 | +0,07 | 0,03
cTs 5,89 517 3,49 2,06 |0,103 | 0,233 | 0489 |0,852 |10,08 |4351 |6353 |248 | 152 |13,61 | 91,72 |86,67
+0,11 | £0,11 | #0,15 | +0,06 |+0,003 | +0,03 |+0,052 | +0,08 | +0,46 | +348 | +2,66 |+0,28 |+0,21 |+0,03 | +0,05 | 0,02

3.1. Két qua tich iy C, N va cac axit mun humic,
fulvic trong dat sau 12 thdang thi nghiém

Chét hiru co 1a chi thi quan trong bac ’nhét
trong danh gia strc khoe va do phi cua dat, la
“kho du trit” va cung céap C, N, chat dinh dudng

d& tiéu va ning luong cho hé sinh thai dat. Két
qua thuc nghiém da xac dinh duoc ham lugng C,
N, axit mun (humic va fulvic) tong s trong cac
mau dat tr CTO d&én CT5 dat trung binh 0,83-
2,06%0C, 0,094-0,133%N va 0,076-0,103%
axit mun (humic va fulvic), thdp nhit & CTBC
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va cao nhat & CT5 va CT4 vui tan du (Bang 4).
Ham Iugng C, N va axit min (%H+F) trong dat
déu ting 1én & CT1 dén CT3, két qua dat tuong
ung la 0,51-1,23%0C, 0,009-0,039%N va
0,017-0,027% axit mun humic va fulvic. Su khac
biét ciing da thé hién rét 13 gitra cac CTTN phu,
vui va giita cac CTTN bd sung co Vetiver, cdy

R 140

¥ 35 a—-=3 120

= 3 ” B

E = .

% & — g — 2 = 100

B 25 514

- 80

“ 4

= 2 ol

o 60

g

P 0

E 1

- Ee 0

= 0.2

- v | 1 1 é

T CTl c12 C13 CT4 CTs CTTN

oo " yO( smsa 2N *P205 K20

e Nt = P2O5SAL  w—eee K20dt

N, P, N déndn

10)g dar)

(mg

Ham ligug

Hinh 2. Bién thiép héup luong C, N, P, K téng 6 va c}é
tiéu trong cac mau dat ¢ 6 cong thire sau 12 thang bo
sung sinh khoi cé Vetiver va cay Pau twong DT2008.

Nghién ctru thuc dia da chi ro thoi gian phan
huy sinh khdi cay P4u twong DT2008 nhanh hon
nhiéu so v6i ¢ Vetiver [18]. Trong 5 cong thirc
b6 sung sinh khi, tai CT1 phi1 2% co Vetiver co
thoi gian ton luu tan du lau nhét, tiép dén 1a CT3
phu ty 18 1:1 va phan huy nhanh nhét tai CT2 phu
2% SKDT2008. Nguyén nhan lién quan dén dic
diém tinh chét cta tan du (Bang 2) va anh huong
ctia hinh thire phu, vii mdi loai tan du [14, 22].
Tai cong thuc CT3, SKVetiver dugc phu phia
trén SKDT2008 di gop phan 1am cham qua trinh
khoang héa C va giam mat N khoi dat. Két qua
nay rat c6 y nghia trong qua trinh quéan 1y sinh
khdi tan du cdy Ho Pau trong cac hé thong canh
tac nong nghiép theo dinh huorng hitu co.

Két qua phd hong ngoai (IR) xac dinh cac
dinh peak lién quan dén % d6 truyén qua va dai
tan sb song (cmt), phan anh sy hién dién cua céac
nhém chire hitu co trong dit. Hinh 3 cho thay su
tang cuong do cac peak hip thu dic trung thé
hién trong cac cong thire tr CTO < CT3 <CT4 <
CT1 < CT2 < CT5. Két qua nay cho thdy su sut
giam %OC trong dit doi chung CTO sau 12
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bau tuong, hon hop cé Vetiver va cay DPau
tuong. Tai cong thirc CT5 dat hiéu suat tich liy
C va N cao nhat 12 91,72%C va 86,67%N. Tiép
dén 1a cong thirc CT4 vui ty 1& 1:1 va CT3 phu
ty I¢ 1:1 da cho su tich liiy C va N cao hon so v6i
CT1 va CT2 phi hoan toan 2% sinh khi phia
trén mat dat (Bang 4, Hinh 2).
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Hinh 3. Két qua do pho héng ngoai (IR) trong cac
mau dat sau 12 thang bo sung sinh khoi hiru co
(CTO0" 1a mau dat tai thoi diém trudce thi nghiém).

thang, va hiéu qua tich liiy C trong cac mau dat
thi nghiém. Cac dinh peak tap trung day nhat
trong dai 500-1100 cm™, biéu thi su bién dang
lién két cua cac hop chat hiru co dang phén huy
va chuyén hoa. Cu thé 1a tap trung dao dong bién
dang lién két C-H ctia cac hop chat ankan 3(CH),
hydrocacbon 8C-H, pholysaccarit vc.o va cac
amin bac 1, 2, 3 ve. Tiép dén dinh peak tang
nhe trong dai budc song 1250-1750 cm? va
1750-3000 cm, theo thir tyr dai dién cho nhém
chtc ua nudc va ky nude hién dién trong thanh
phan cta chét hitu co trong dat. Sau do, dinh
peak tang cao hon va thé hién rd su khac biét
trong dai budc song 3000-3750 cm™ la minh
chtng cho su ton tai ctia cac hop chét hitu co cao
phan tir [23]. Cac két qua nay 1a cin cir quan
trong gitip danh gia dwoc sy chuyén pha tir
khoang hoa sang muin hoa dé tai tong hop va tich
lity cac axit min cao phén tir. Dai phd do duoc
hoan toan phu hop véi sy ting 1én ciia tong ham
luong axit min (%H+F) trong cac mau dat tir
CT1 d&n CT5 (Bang 4). Cu thé nhét trong dai
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budc séng 3000-3500 cm™ tip trung cac dao
dong hoéa tri von ciia gbc -OH trong hop chit
phenol va -COOH trong axit httu co va cac lién
két v trong cdu truc hydrocacbon thom. Trong
dai 3500-3750 cm thi tap trung cac lién két
VNH2, VN-H ddc trung cho su hién dién cia céc
amin va amit trong c4u triic nhan thom cia cac

PCA - Biplot
i
G s

Dim2 {20.5%)

6,0 2,6

axit mun. Thém nita, dinh peak da ting 1én trong
dai phd hep 3617-3694 cm™ 1a minh ching quan
trong cho sy hinh thanh phirc hé lién két hitu co-
khoéang trong dat [24, 25]. Két qua nay rit c6 y
nghia d6i v6i su hinh thanh céc lién két vi doan
lap va cai thién cac déc tinh cia keo dat qua sy
thay doi dién tich bé mat va mat do dién tich bé
mit, gop phan cai thién CEC cua dét [15, 24].

0,0 2,6 6,0

Dim1 (56,3%)

Hinh 4. Két qua phan tich PCA cic tinh chit dét trong 6 cong thirc thi nghiém sau 12 thang bd sung sinh khdi
co Vetiver va cay Pau twong DT2008.

Hinh 5. Két qua phan tich twong quan gitra cac tinh chat dét trong 6 cong thirc thi nghiém
sau 12 thang bo sung sinh khoi co Vetiver va cdy Pau twong DT2008.
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3.2. Hiéu qua tich lity cac chdt dinh dwéng va cdi
thién tinh chat dat sau 12 thang thi nghiém

Két qua xtr 1y s6 lidu thong ké bang phan tich
tuong quan Pearson dé xac dinh hé sb tuong
quan r & muc rat cO y nghia v6i do tin cdy rat cao
(99%) r < 0,01 va & mirc c6 y nghia véi do tin
cdy cao (95%) r < 0,05. Phan tich PCA (Hinh 4)
va chay chuong trinh Python trén Visual Studio
Code (Hinh 5) da cho thay r& dugc hiéu qua phu
hodc vui sinh khdi ¢ Vetiver va cdy Pau tuong
trong bao vé do am dat, tang tich lily cac chat
dinh dudng tong sb va dé tiéu ciing nhu cai thién
16 mdt s tinh chat dat sau thi nghiém.

Do am dat (% W) rat quan trong voi ciy co
mui, dic biét trong 4 thang mua kho va thoi diém
mua hé nang han trong nim. Ciy c6 mui & Cao
Phong can tudi it nhat 3-4 1an/thang, 2-3 lan/tuan
vao nhiing ngay nang han, va sau khi bon phan.
Toéng chi phi tudi ~20-30 triéu dong/ha/nam. Pat
nghé¢o hitu co, taing do chat lam gidm kha nang
thim va giit nudc. Cac vuon thiéu che phu s&
tang boc hoi, gay thiéu nudc cho cdy. Trong 90
ngay dau xac dinh luong nudc bdc hoi cho thay
viéc phu tan du bé mit da tang hi€u qua gilr am
dat (Hinh 6). So v&i CTO khong b sung tan du
va CT4, CT5 vui tan du, do 4m dit dugc bao vé
tdt nhat tai CT1 va CT3 phu tan du, theo thir ty:
CT1 > CT3 > CT2 > CT4 > CT5 > CTO Nhu
vay, phu dat bang SKVetiver bao vé do am dat
t6t hon. Luong nude béc hoi tai CTO ting nhiéu
hon khi dat khong pha bé mat hodc vui sinh khéi.
Khi viii SKDT2008, can phii thém 16p tan du kho
phan hity dé chdng co dai va bao vé do am dat.

Hiéu suat tich Iiiy N trong dat bo sung tan du
thip hon so v6i C, thip nhét & cong thirc CT2,
tiép dén 1a CT1 va CT3 va cao nhét & CT5, sau
d61a CT4. Can cr vao %N trong sinh khdi (Bang
2), lugng bd sung vao dat va %N con lai trong
mau dat dbi ching CTO d& tinh dugc hiéu sut
tich lily N (Bang 4). Két qua luong N mét khoi
dat nhiéu nhat tai CT2 1a 75,56%. Trong cong
thirc CT4 va CTS5, sinh khdi dugc vii dudi 16p
dat phia trén ~15 cm gitip giam méat N. Phan tich
Pearson va Python cho thay N dé tiéu c6 tuong
quan manh véi %0C, %H+F, CEC va pH (Hinh
5). Tur két qua phan tich phd IR va tinh chat dét

cho thay rd cac dang N dé tiéu gom NH,*, N hitu
co trong nhom amino, amin va amit da dugc hép
phu va lién két voi cac hop phan khoang sét gop
phan cai thién CEC cua dat [26, 27].

)

— —— e

Hinh 6. Bién thién d¢ am dét trong 6 CCTN
trong thoi gian 90 ngay dau bo sung sinh khoi co
Vetiver va cay Pau tuong DT2008.

Trong vudn trong cam, c6 Vetiver s& bi phan
hiy hoan toan sau 3 thang mua mua va 4 thang
mua kho, con toan bo sinh khdi cdy ddu tuong
DT2008 s€ bi phan huy hét sau 2-3 thang che phu
[3, 4]. Trong diéu kién phong thi nghiém khong
c6 anh nédng mat troi, d6 4m ludn duoc duy tri 6n
dinh 35% subt 12 thang, cac tan du hitu co da bi
phan hiy hoan toan. Hiéu suét tich lity C trong
dat dat & muc rat cao, tir 41,94% tai CT1 dén
91,72% tai CT5 (Bang 4). Pay la két qua ly
tuong trong diéu kién phong thi nghiém, tuy
nhién, ngoai thuc dia, trung binh > 95%C tu
ngudn sinh khéi tan du bi mat di do khoang hoa
nén hiéu suat tich lity C rat thap, khoang 1-5%
[15]. Pac biét, trong diéu kién thuan lgi cho qua
trinh khoang hoa hodc c6 bd sung thém vi sinh
vat giau hoat tinh chuyén héa C thi hiéu suit tich
lity C dat da dat can bang 4m sau thoi gian 18-24
thang thi nghiém [16]. Do d6, dé giam thiéu tac
dong cua qua trinh thoai hoa dat can tiép tuc co
thém nghién ctru siu hon vé bién phéap che phu
hodc v cac loai tan du vao dat dé tang hiéu qua
¢b dinh va cai tao C trong dat trong cdy c6 mui.

Ham lugng P,0s, K;O tong s6 va dé tiéu
trong dat ting & cac CTTN va twong quan thuan
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v6i lugng ¢6 trong sinh khdi (Bang 2), cao hon
so v6éi d6i chung (CTO). Tuy nhién, chi ham
luong dé tiéu thé hién tuong quan y nghia voi
bién phép vui tan du, dic biét & CT4 va CT5. Két
qua P,0s va K,0 dé tiéu cao hon so véi CTO va
céc cong thire phu tan du (CT1, CT2, CT3). Diéu
nay cho thay khi do 4m va chat hitu co trong dat
tang lén da lam tang phét pho va kali dé tiéu. Ca
va Mg rat quan trong cho cdy c6 mui, gitp tong
hop diép luc va tang cudong do cung cho cay, re,
va vo qua. Khi dat thiéu Ca?* va Mg? dé tiéu
cung cip cho cdy s& lam ting hién tuong gy nirt
va rung qué [4]. Két qua cho thiy Ca? dat 1,69-
2,55 meq/100 g dat, cao nhit & CT2 va CT5 do
dau tuong chtra nhiéu Ca, trong khi Mg?* cao ¢
CT4 va CT5 (1,51-1,52 meq/100g dat). Dét sau
thi nghiém dép umg du Ca nhung thiéu Mg, can
bd sung thém vat liéu giau Mg nhu Dolomite.

Hiéu qua cai thién d¢ chua cua dét: do chua
thich hop cho su phat trién cta cdy c6 mui khi
PHkc1 ~5,5 - 6,5 [4]. Pt trude thi nghiém co biéu
hién axit héa manh, pHio Va pHker déu < 5,5,
d6 chua thuy phéan cao, Hy, 3,57 meq/100 dit,
tiém an nhiéu nguy co cho cay (Bang 1). Sau thi
nghiém, d6 chua dat dugc cai thién, dic biét &
céc cong thirc phu tan du, trong khi dat ddi ching
CTO khong thay doi (Bang 4). Nguyén nhan, tan
du c6 ty 1¢ C/N thap, ham luong K, Ca, Mg ¢
mirc kha di lam ting K*, Ca?*, Mg?*, N dé tiéu
trong dat; ddng thoi, chit hiru co va CEC ting di
gop phan cai thién kha ning dém, 1am thay d6i
PHH20, PHker va d§ chua thuy phan (Hy) cua
dat. Nhu vay, khi bo sung tan du SKVetiver
va SKDT2008 da gop phan cai thién do chua
cua dat.

Hiéu qua cai thién dung tich trao ddi cation
ctia dat (CEC): CEC la chi sé quan trong danh
gia dung tich hap phuy va trao ddi cation cuia dt.
Sau thi nghiém, CEC dat trung binh 11,54-13,61
meq/100g dat, thap nhat & CTDC va cao nhét &
CT5, tiép theo 1a CT4 va CT3, khong co su khac
biét r6 ¢ CT1 va CT2. Phan tich twong quan cho
thdy khi taing ham luong C, axit man va N téng
sO da cai thién CEC véi muc twong quan cao,
r>0,9. Két qua nay nhin manh vai tro ciia C, N
va axit min trong cai thién CEC ctia dat.

4. Két luan va kién nghi

Sau 12 thang bo sung sinh khi cé Vetiver va
cay Pau twong DT2008 da rd hi¢u qua tich iy
C, N va cdi thién mot so tinh chat cua dat thi
nghiém so v&i dat ddi chung. Ham lugng C, N,
axit humic va fulvic, cac chat téng s6, d& tiéu va
CEC dugc cai thién nhiéu nhat tai cong thirc CTS
vii 2% SKDT2008 va CT4 vui hon hop 2 loai
sinh khéi. Do am dét da duogc cai thién nhiéu hon
0 3 cong thic phu tan du CT1 va CT3, CT2 so
vo1 vui tan du & CT4 va CTS. B0 chua hién tai
(PHr20), d6 chua trao d6i (pHic) va do chua
thuy phéan (Hyp) duoc cai thién so voi dbi chimg
khong bd sung tan du. Hiéu suat tich liiy C, N
cao nhit & cong thire CT5 viii 2% SKDT2008 va
thap nhat & CT1 phi 2% SKVetiver va CT2 phu
2% SKDT2008. Hiéu suat tich lity N thap hon so
v6i C, dat 24,44-86,67%, hi¢u suét tich liy C tir
cao dén rat cao, dat 41,94-91,72%.

Cac vuon cdy c6 mui nén trong xen co
Vetiver két hop voi gieo Pau tuong DT2008 dé
thu sinh khéi phu hodc cdy vui vao dat s& giai
quyét dugc van dé giam chi phi mua phan khoang
va phan hiru co, thiic ddy nhanh qua trinh thuc hoa
dat, phuc hoi ham luong C, N va d¢ phi ctia dét.

Loi ciam on

Mot phén trong lgé't qua nghién ctru nay dugc
tai trg kinh phi tir dé tai QG 21.23 cia Dai hoc
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