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Evaluation of the impact of balanced fertilization for robusta coffee on the environmental quality
of basalt red soil in Di Linh highland area, Lam Dong province

Lam Van Ha, Nguyen Trung Hieu, Le Truong Binh, Nguyen Thi Nga
Abstract

The evaluation of the impact of balanced fertilization for robusta coffee plants on the environmental quality
of basalt red soil in Di Linh plateau, Lam Dong province was carried out with 2 groups of garden subjects
(20 samples from gardens with balanced fertilization combined with a combination of inorganic and organic
fertilizers; 18 samples from gardens with unbalanced fertilization, only fertilized with inorganic fertilizers
during the intensive cultivation of robusta coffee in Di Linh plateau, Lam Dong province; the implementation
period was from July to August 2022. The results of collecting earthworm samples combined with analysis and
evaluation of soil quality showed that: the samples from gardens fertilized with a combination of organic and
inorganic fertilizers that had worm density, biomass, size as well as density, porosity, pH, OM, N total, P,O_dt,
K, Odt, Ca**, Mg*, total microorganism density, cellulose-degrading microorganisms were significantly
improved compared to other garden samples fertilized with only inorganic fertilizers and without organic
fertilizers. Aluminum toxicity was greatly reduced compared to garden samples fertilized with only inorganic
fertilizers and without organic fertilizers. Applying a balanced combination of inorganic and organic fertilizers
has reduced the occurrence of limiting factors in the soil environment compared to only fertilizing inorganic
fertilizers in coffee cultivation.
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PHAN BON PA LUGNG VA MOI LIEN HE VOI NANG SUAT CAY LUA
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TOM TAT

Nghién ctu ddnh gia dnh hudng ctia phan bén da lugng dén néing sudt lua (giong Khang dan 18) trén dat
xam bac mau Bac Giang dugc thuc hién tti ndm 2000 dén 2023 v6i 10 cong thiic bén va 3 1an 1dp lai. Cac
cong thiic bao gom: (1) Khong bon, (2) N, (3) P, (4) K, (5) Phan chudng, (6) NP, (7) NK, (8) PK, (9) NPK, va
(10) NPK két hgp phan chudng. Lugng bon (kg/ha) cho vu Xuéan Ia 100 N + 70 PO, + 100 K,0 va vu Mua
1a 80 N + 60 P,O, + 80 K,O. Két qua cho thdy trong 3 yéu t6 dinh duéng da lugng, dam la yéu t6 anh hudng
16n nhéit dén ning sudt lda, tiép theo la kali va lan. Hiéu suét st dung phan bon giam dén theo thd tu N > K
> P. Ngoai ra, chi bon phan chuéng hodc trén nén NPK déu lam ting nang sudt lta & ca hai vu so v6i khong
bon phan (ti 13,76 dén 15,95 ta/ha) va so véi NPK tii 6,31 dén 6,78 ta/ha. Bon phéan vo co két hgp véi phan
hiiu co la gidi phap d€ nang cao hiéu suét st dung phén bén va ting ning suit lua trén dit xdm bac mau.

Tu khéa: Cay lua, phan bon da lugng, dat xam bac mau, nang suat
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I. DAT VAN PE

Cay lua (Oryza sativa L.) 1a cay luong thuc chu
luc cua Viét Nam, déng vai tro quan trong trong
viéc ddm bdo an ninh luong thuc va phat trién kinh
té nong nghiép, tuy nhién, nang sudt lda & nhiéu
vung trung du va mién nui phia Bic, dac biét 6 tinh
Bac Giang van con thip. Mot trong nhiing nguyén
nhan chinh la do & tinh Bac Giang dat trong lua 1a
dat xam bac mau chiém uu thé (42.879 ha), day la
loai dat ngheo dinh dudng, chua, c6 két cau kém,
dé bi thoai héa va bac mau (H6 Quang Ptic va cs.,
2012; Nguyén Duy Phuong va cs., 2014).

Nhiéu nghién ctiu da chi ra ring viéc bon phan
khong can doi, ddc biét la lam dung phan dam cé
thé gy ra sy mdt can bing dinh dudng trong dit,
lam giam do phi nhiéu va kha nang san xuat ctia
dat (Nguyén Toan Thang va cs., 2014). Ngoai ra,
viéc bon phan khong diung cach, khong ding thoi
diém ctng lam giam hiéu qua st dung phan boén,
gy lang phi va 6 nhiém moi truong (Conrado et
al., 1998), ngugc lai, két hgp phéan vo co véi phan
hiiu co da ning cao ning sudt cay trong trén dat
xam bac mau. Phan htiu co khong chi cung cdp
dinh dudng ma con cai thién cdu truc dat, ting kha
nang giti nudc va chat dinh dudng, giam do chua
va doc t6 trong dat (Ngo6 Xuan Hién, 2004; Nguyén
Duy Phuong va cs., 2014).

Muyc tiéu cua nghién ctiu nay la danh gia anh
hudng ctia viéc bon phan da lugng (N, P, K) két
hop v6i phan hitu co dén nang sudt va hiéu suat st
dung phan bon cua cay lua trén dat xam bac mau
tai Bac Giang, két qua nghién ctu sé cung cip co
s& khoa hoc cho viéc xay dung cac quy trinh bén
phan hgp ly, gép phan nang cao nang sudt lua, cai
thién chdt lugng dat va phat trién bén viing nganh
trong lda tai dia phuong.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu

Nghién ctiu tap trung vao hai doi tugng chinh:
cay trong: lia Xuan va lta Mua s6m (giong khang
dan 18, mat dd 50 khom/m?); dat: dat xam bac mau
vung Trung du.

2.2. Phuong phap nghién ctiu
2.2.1. Bé tri thi nghiém

Thiét ké thi nghiém: 10 cong thtic bén phan (CT)
khac nhau, bao gobm d6i chiing (khong bon phén)
va cac cong thtic bén don, bon phoi hgp phan vo
co (NPK) va phén hiiu co (phan chudng). Méi cong
thuic dugc lap lai 3 lan theo kiéu khéi ngau nhién
hoan chinh trén cac 6 thi nghiém c6 dién tich 8 m”.

Mtc dau tu phan bén: lugng phan bon cu thé
cho tling cong thiic dugc trinh bay trong bang 1.

Bang 1. Mtic dau tu phan bon

. . o Lugng phan bén cho 1 ha
Cay trong Giong Mat do/m? "
P/C (tan) | N (kg) PO, (kg) | K,O (kg)
Lua Xuan Khang dan 18 50 K 10 100 70 100
Lua Mua s6m Khang dan 18 50 K 10 80 60 80

Ghi chii: phan dam dung phan Urea 46%; phan lan dimg Super lan 16,5%; phan kali ding kali clorua 60%;
phan chudng: phan trau bo.
2.2.2. Thu thap sé liéu

Niéng suét ltia dugc thu thap tu toan bo dién
tich méi 6 thi nghiém.

ANOVA (phdn mém IRRISTAT 5.0) d€ danh gia
su khac biét gitia cac cong thiic thi nghiém. Gia tri
LSD dugc tinh toan d€ so sanh y nghia thong ké

. gitia cac nghiém thtic.
2.2.3. Phan tich so liéu :
o - . ) Hiéu sudt st dung phan bén (HSDPB) dugc
S6 liéu dugc phén tich bang phuong phip . . bing cong thitc:

_ (Ning suat nghiém thdc bon phan - Ning sudt ddi ching) o
B Lugng phan bén strdung

HSDPB (%) 100

2.3. Thoi gian va dia diém nghién ciiu Nghién ctiu Dat va Phan bén vung Trung du tu
Nghién ctu dugc thuc hién thong qua thi ndm 2000 dén 2023.
nghiém chinh quy ngoai dong rudng tai Trung tam
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I1I. KET QUA VA THAO LUAN
3.1. Anh huéng cta cic yéu t6 dinh dudng da
lugng dén nang suidt cay laa trén dit xam bac
mau Bac Giang
3.1.1. Anh hudng ciia viéc bon riéng ré cdc yéu t6
dinh duéng da lugng dén ndng sudt lia trén dat
xdm bac mau Bic Giang

Két qua nghién ctiu cho thdy viéc bon riéng ré
tting yéu t6 dinh duéng da lugng (N hodc P hodc K)
déu lam tang nang suét lda so véi khong bén phan
(do6i chung) & ca hai vu Xuén va Mua (Bang 2).

Pam (N): bén dam lam ting nang suit dang ké
so v6i doi ching, véi muc tang 3,5 ta/ha (+18%) &
vu Xuén va 2,4 ta/ha (+13%) & vu Mua. Diéu nay
cho thay dam la yéu t6 dinh duéng quan trong hang
dau doi véi cay laa trén dat xam bac mau, dic biét
la trong giai doan sinh trudng va phat trién manh.

Lan (P): bon lan cling lam tdng nang sudt lua,
nhung mic ting thdp hon so véi bon dam, dat
1,6 ta/ha (+8%) & vu Xuan va 1,1 ta/ha (+6%) & vu
Mua. Diéu nay c6 thé do dit xdm bac mau c6 kha
nang c6 dinh l4n cao, lam giam hiéu qua cta viéc
bén lan don 1.

Bang 2. Anh huéng cia viéc bon riéng ré cac yéu
t6 dinh dudng da lugng dén nang suit ciy lua trén dat
xdm bac mau Bac Giang (Nang sudt TB tit nam 2000 - 2023)

Ning suit lia
. . Vu Xudn Vu Mia
Cong thuc - -
Nding sudt| Muic | Ndng sudt \Muic tdng)
(ta/ha) |tang (%) (ta/ha) (+/-)
Khong phéan (b/c) 19,4 - 18,3 -
N 22,9 +3,5 20,7 +2,4
P 21,0 + 1,6 19,4 +1,1
K 22,2 +2,8 21,4 +3,1
Phan chuong (P/C) 32,5 + 13,1 30,4 +12,1
LSD, 45 1,55 1,68

Ghi chii: Ndng sudt tinh trung binh trong 24 nam (2000
- 2023); so sanh vdi cong thiic khong bén phan (doi chiing).

Kali (K): Tac dung ctia kali lén nang sudt lda tuong
duong véi dam, véi muic tang 2,8 ta/ha (+14%) & vu
Xuan va 3,1 ta/ha (+17%) & vu Mua. Kali dong vai tro
quan trong trong viéc ting cudng kha nang chong
chiu ctia cay lua déi véi cac diéu kién bat lgi nhu han
han, sau bénh va giup tang chat lugng hat lua.

Phan chuong: bén phan chuong cho hiéu qua
vugt troi so véi viéc bon riéng 1é tiing yéu t6 da

lugng, v6i miic ting nang sudt lén t6i 13,1 ta/ha
(+68%) ¢ vu Xuan va 12,1 ta/ha (+66%) & vu Mua.

Viéc bon riéng ré tling phan bdén da lugng déu
c6 tac dung lam tang nang sudt lda trén dat xam
bac mau Bac Giang. Tuy nhién, d€¢ dat hiéu qua
cao nhat, can két hgp bon phan da lugng véi phan
htiu co d€ cung cidp day du va can doi cac chat
dinh dudng cho cay trong, dong thoi cai thién
tinh chat dat.

3.1.2. Anh huéng cia viéc bén két hgp cdc yéu té
dinh duong da lugng dén ndng sudt cdy lia trén
ddt xdm bac mau Bdc Giang giai doan 2000 - 2023

Bén phan N, P, K (100 N + 70 P,O, + 100 K,0
cho vy Xuan va 80 N + 60 P,O, + 80 K,O cho vu
Mtia) dugc xem la cong thtic tiéu chudn va cho
ndng sudt cao nhat so véi cic cong thiic khac
(Bang 3), nang suat lua dat 39,3 ta/ha ¢ vu Xuan va
37,9 ta/ha 6 vu Mua.

NP, NK, PK: cac cong thiic bén thi€éu moét trong
ba yéu t6 da lugng déu cho nang sudt thap hon
dang ké so vé6i cong thiic bén day du N, P, K, véi
muic giam tii 6,8 dén 17,0 ta/ha. Diéu nay chiing to
su can thiét clia viéc cung cap day du va can dai cac
chat dinh duéng da lugng cho cay laa.

NPK + P/C: bon két hop N, P, K v6i phan
chuéng (P/C) lam tang nang sudt dang ké so véi
chibon N, P, K, v6éi muc tang 7,0 ta/ha (+17,8%) &
vu Xuan va 6,5 ta/ha (+17,1%) & vu Mua. Két qua
nay khang dinh vai trd quan trong ctia phan hitu
co trong viéc cai tao dat va cung cép dinh dudng
bd sung cho céy trong (Bang 3).

Bang 3. Anh hudng két hop ctia cac yéu t6

dinh dudng da lugng dén ndng suit cay lda trén

dat xdm bac mau Bac Giang

Niing suit lia
Céng thiic Vu Xudn Vu Mua
Ning sudt|So sanh vdi| Nang sudt| So sdnh

(ta/ha) | NPK (+/-)| (ta/ha) (+/-)
NPK 39,3 37,9
NP 22,9 -16,4 20,9 -17,0
NK 32,2 -7,1 31,1 -6,8
PK 24,3 -15,0 23,6 -14,3
NPK + P/C 46,3 +7,0 44,4 +6,5
LSDy s 2,37 2,46

Ghi chii: ndng sudt tinh trung binh trong 23 nam
(2000 - 2023); so sanh vdi cong thiic bon ddy dit NPK.
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3.2. Hiéu suit st dung phéin bon trén dit xam
bac mau Bac Giang

Ché do canh tac hgp ly da giap tang nang suét
lda trén dit xdm bac mau Bic Giang. Tuy nhién, dé
danh gia khach quan vai tro ctia ché do canh tac
dén hiéu suit st dung tting loai phan bén cho lua
can nghién ctu tinh toan hiéu sudt ctia yéu t6 dinh
dudng, két qua trinh bay & hinh 1 va 2.

- Hiéu sudt cua yéu to dinh dudng dam:

Hiéu suit sti dung phian dam nhin chung thap
va c6 su bién dong l6n qua cac nam. Hiéu sudt cao
nhét dat dugc vao vu Xuan nam 2000 (6,1%) va vu
Mua nam 2011 (6,2%). Vu Xuéan thuong c6 hiéu
sudt st dung phan dam cao hon vu Mua.

Hiéu suat sir dung phan bén - Vu Xuan

Higu sudt (%)
o = 5

™

— HXuin
=== P Xudn
== Kxubn
+oe Phin chudng Xuan

2000 2005 2010

Higu sust (%)
M

2015 2020

— NMia
—=- P Mia
—= KM

- Phin chuéng Mia

2000 2005 2010

2015 2020

Hinh 1. Hiéu sudt cta viéc bon riéng ré phan bon

Hiéu suat st dung phan dam khi bén két hgp
v6i P hoac K hodc PK hodc PK + phan chuong
nhin chung cao hon so véi bon riéng ré, dac biét
la 6 vu Xuan. Hiéu sudt trong vu Xuan thuong cao
va 6n dinh hon vu Mua. Hiéu suét c6 su bién dong
qua cac ndm nhung nhin chung cé xu huéng ting
dan, dic biét tit nam 2015 trd di.

- Hiéu sudt ctia yéu t6 lan:

Hiéu suét sti dung phén lan cting thap va khong
6n dinh, hiéu suit cao nhat dat dugc vao vu Mua
nam 2000 (11,1%) va vu Xuan nim 2014 (11,1%),
hiéu sudt thap nhét la 0% & nhiéu nam, dac biét 1a
vu Mua.

Hiéu suat sir dung phan boén - Vu Xuan

200 N s

Higu suat (%)

. Phén chudng Xuin Pl

iy — nxuEn
\ —=- PXUEN

Hiéu sust (%)
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2015 2020

2000 2005 2010

2015 2020

Narm

Hinh 2. Hiéu suit ctia viéc bon két hop cac yéu t6 dinh dudng
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Hiéu suét st dung phan lan khi bon két hop véi
N, K va phan chu6ng cling dugc cai thién dang ké
so v6i bon riéng ré. Vu Xuan c6 hiéu sudt st dung
phén lan cao hon vy Mua. Hiéu sudt c6 xu hudng
tang dan theo thoi gian, dac biét tli nam 2012 trd di.

- Hiéu sudt ciia yéu to kali:

Hiéu suét st dung phan kali cao hon so véi
phan dam va lan. Hiéu sudt cao nhat dat dugc vao
vu Mua nam 2004 (41%) va vu Xuan nam 2003
(39%). Hiéu suét thip nhit vao vu Muia nam 2016
(3,8%). Vu Mua thuong c6 hiéu suét stii dung phan
kali cao hon vu Xuan.

Hiéu suat sti dung phéan kali khi bén két hop
v6i N, P va phin chudng cling cao va 6n dinh hon
so v6i bon riéng ré. Vu Mua c6 hiéu sudt st dung
phan kali cao hon vu Xuan, hiéu suat c6 su bién
dong qua cac nam, nhung nhin chung khong cé xu
huéng ré rang.

- Hiéu sudt ciia phan chudng:

Hiéu suét stii dung phan chuéng 6n dinh hon
so v6i phéan vo co; ddc biét khi bon két hgp trong
vu Xuan thuong cé hiéu suét cao hon vu Mua, tuy
nhién, hiéu suit cé xu hudng giam nhe theo thoi
gian, nhung van duy tri & miic khd cao.

B6n phéan riéng ré con nhiéu han ché, hiéu
sudt st dung phan dam va lan nhin chung thap va
khong 6n dinh, thdm chi ¢6 nhiéu nam khong ghi
nhan dugc hiéu qua. Nguyén nhéan cé thé do dic
tinh ctia dat xdm bac mau dé bi rtia troi va c6 dinh
cac chét dinh dudng, ddc biét la lan. Viéc bon phan
riéng ré, khong can doi va chua pht hgp vé6i nhu
cau cua cay laa cling la nguyén nhén quan trong
dan dén hiéu suét stt dung thap. Mdc du phén kali
c6 hiéu suat sti dung cao hon so v6i dam va lan
nhung ciing chua dat muc t6i uu va c6 su bién
dong 16n gitia cac nam va cac vy, diéu nay cho thay
viéc bon phan kali can dugc diéu chinh linh hoat
hon, dua trén nhu cau dinh dudng cta cay lua &
tiing giai doan sinh trudng va phat trién. Phan
chuoéng c¢6 hiéu sudt st dung 6n dinh hon so véi
cac loai phan v6 co nhung cting c6 xu huéng giam
dan theo thoi gian, cé thé€lién quan dén chét lugng
phan chuodng, ky thuat G va bon phén chua dugc
cht trong dung mtic.

Bon phan két hgp mang lai hiéu qua vugt troi
so v6i bon riéng ré trong viéc nang cao hiéu suat

stt dung phén bon trén dat xam bac mau tai Bac
Giang, su cai thién nay thé hién ro & ca ba loai phan
chinh la dam, lan va kali, ddc biét 1a & vu Xuan.

Viéc két hgp cac loai phan bon gitp cay trong
hap thu va st dung dinh dudng t6t hon, vi du,
phan lan giup ting cuong kha nang hdp thu dam
ctia cay trong khi phan kali gitup ting cuong kha
ndng chong chiu cua céy doi véi cac diéu kién bat
lgi. Bén canh do, bon phan két hgp con gitp giam
that thoat phan bén vao moi truong, gép phan bao
vé moi trudng va tiét kiém chi phi san xuat.

Hiéu suét stt dung phan dam va lan khi bon két
hop cé xu hudng ting dan theo thoi gian, dac biét
la ttt nam 2012 va 2015 trd di. Tuy nhién, hiéu suat
sti dung phén kali khi bon két hgp véi N hodc P
tuy cao hon so v6i bon riéng ré nhung lai khong c6
xu huéng tdng ro rang theo thoi gian do dé can cé
thém nghién ctiu dé tim hiéu nguyén nhan va dua
ra cac giai phap toi uu hoa viéc st dung phan kali
khi bon két hgp véi cac dinh dudng da lugng khac.

Nhin chung, két qua nghién ctiu cho thiy bén
phan két hgp, dac biét 1a két hgp N, P, K véi phan
chudéng mang lai hiéu qua r6 rét d€ nang cao ning
sudt va hiéu suat st dung phan bén trén dat xam bac
mau tai Bac Giang. Tuy nhién, cin luu y rang hiéu
sudt st dung phan bon cua céc loai phin bon van
con thap va c6 su bién dong 16n qua cac nam, diéu
nay doi hoi cin c6 thém cac nghién ctiu sau hon dé
tim hiéu nguyén nhan va dé xuit cac giai phap cai
thién hiéu qua sti dung phan bén mot cach bén viing.
IV. KET LUAN VA PE NGHI
4.1. Két luén

Bén phan két hgp N, P, K va phan chuong
mang lai hiéu qua r6 rét trong viéc nang cao hiéu
suat sti dung phan bon trén dat xam bac mau tai
Bac Giang so v6i bon riéng ré.

Viéc két hgp cac loai phan bon N, P, K va phan
chuodng gitp céy trong hap thu va st dung dinh
dudng tot hon dong thoi giam that thoat phan bon
vao moi trudng.

4.2. Dé nghi

Can tiép tuc nghién ctiu va hoan thién cac cong
thiic bon phan két hgp phu hgp véi tling loai céy
trong va diéu kién dét dai cu thé dé€ t6i uu hda hiéu
sudt st dung phan bon.
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Macronutrient fertilizers and their relationships with rice yield
and fertilizer use efficiency in the midlands

Tran Thi Thu Trang, Tran Thi Nguyet, Pham Thi Nguyet Ha,
Pham Ba Phuong, Dam The Chien
Abstract

The study was to evaluate the impact of macronutrient fertilizers on rice yield (Khang Dan 18 variety) in
degraded grey soil in Bac Giang province. It was conducted from 2014 to 2023, with 10 fertilization treatments
and 3 replications. The treatments included: (1) no fertilizer, (2) nitrogen (N), (3) phosphorus (P), (4) potassium
(K), (5) manure, (6) NP, (7) NK, (8) PK, (9) NPK, and (10) NPK combined with manure. The fertilizer rate in
the spring crop (kg/ha) was 100 N + 70 P,O, + 100 K O and in the Summer-Autumn crop was 80 N + 60 P,O,
+80 K,O. The results showed that nitrogen was the most influential factor on rice yield, followed by potassium,
while phosphorus had the least effect among the three macronutrients. Fertilizer use efficiency decreased in the
order of N > K > P. Additionally, applying manure alone or on NPK background increased rice yield in both
seasons compared to no fertilizer (from 13.76 to 15.95 quintal/ha) and compared to NPK alone (from 6.31
to 6.78 quintal/ha). Combined fertilization was an effective solution to improve fertilizer use efficiency and
increase rice yield in degraded grey soil.
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