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TOM TAT

Nghién cuu duwoc thuc hién voi muc tiéu tim ra liéu luwong phan hitu
co va mdt dj trong thich hop nhdt dén sinh trréng, nang sudt va hiéu
qua kinh té doi véi cdy dau den xanh long trong trén dat ndu do. Thi
nghiém dirgc tién hanh véi 2 nhan t6, 5 liéu lwong phan hitu co gom 0
(doi ching), 4, 8, 12, 16 tan/ha va 3 mdt do trong 16, 12 va 8 cay/m
dige b6 tri theo kiéu 6 16n, 6 nhé (split — plot), véi 3 lan nhac lai,
trong vu Xudn nam 2024 tai xa Vinh Giang, huyén Vinh Linh, tinh
Quang Tri. Két qua nghién ciru cho thdy cdy ddu den xanh long sinh
trudng tot, cho ndng sudt va hiéu qua kinh 1é cao nhat tai mirc boén
phén hitu co la 12 tan/ha va mdt @6 trong la 16 cay/m’ (cong thirc
P3M1). Tai mirc cong thire nady, ndng sudt thwe thu dat 1,26 tan/ha/vu,
loi nhudn dat 29.895.000 dong/ha/vu va ty sudt loi nhudn (VCR-Value
Cost Ratio) la 4,35. Tir két qua nghién ciru, mire bén phan hitu co dirge
dé xudt sir dung la 12 tan/ha va mdt dé trong la 16 cay/m’ cho cdy ddu
den xanh long trén dat ndu dé trong vu Xudn tai tinh Quang Tri.

Tir khéa: Diu den xanh long, mdt dj trong, ndng sudt, phdn hiru co

ABSTRACT

The study was implemented with the aim of finding out application rate

for organic fertilizer and planting density on growth, yield and
economic efficiency of green kernel black bean (Vigna unguiculata
subsp. cylindrica (L.) verdc) on red-brown soil. The experiment was
two factors design with 5 doses of organic fertilizer, such as 0
(control), 4, 8, 12, 16 tons/ha and 3 planting densities of 16, 12 and 8
plants/m?, was arranged in a split-plot, with 3 replications, in the
spring crop season of 2024 in Vinh Giang commune, Vinh Linh
district, Quang Tri province. The study found that the highest growth,
yield, and economic efficiency of green kernel black bean were
observed with 12 tons/ha of organic fertilizer and a planting density
of 16 plants/m® (P3MI treatment). In this treatment, the actual yield
was 1.26 tons/ha/crop, profit was 29,895,000 VND/ha/crop and Value
Cost Ratio (VCR) was 4.35. The research results recommend to apply
an organic fertilizer rate of 12 tons/ha and a planting density of 16
plants/m’ for green kernel black bean plants on red-brown soil in the
spring crop at Quang Tri province.

Keywords: Green kernel black bean, organic fertilizer, planting
density, yield
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1. GIOI THIEU

Déu den Vigna unguiculata subsp. cylindrica
(L.) verdc la cay trong can, ngén ngay c6 gia tri kinh
té cao va c6 nhiéu tac dung dac trung nhu kha ning
chéng dai thao dudong (Damian-Medina et al., 2022).
San pham ctia n6 lam thyc phdm cho con ngudi,
thire an cho gia stce, déc biét 1a dung lam thude chua
bénh nhu men gan cao, md mau, tiéu dudng,. ..
1a loai cay cai tao dat t6t (Mojica et al. ,2017). Ham
luong axit amin can thiét trong dau den rat cao gdm
lysin, metionin, tryptophan, phenylalanin, alanin,
valin, leucin,... do d6 dau den dugc xem nhu mot
loai thude bd (Vo, 1991). Piéu nay tuong dong voi
két qua nghién ctu ctia Luque-Rodriguez et al.
(2007), ddu den chira mot nhom chit rit quan trong
tao mau sac do tim cho 16p vo ngoai la anthocyanin,
nhom chét nay c6 tac dung chéng oxy hoa rat cao,
gitip ting cudng strc dé khang cho co thé, chdng ung
thu, kéo dai tudi tho va chdng lao hoa.

Nhim ting hiéu quéa ctia san xuat néng nghiép,
cac dia phuong trén dia ban tinh Quang Tri no6i riéng
cling nhu mét s6 tinh thanh 0 mién Trung noi chung
da va dang chuyen d6i co clu cay trong sang mot sO
ciy trong tiém nang va co dau ra 6n dinh nhu dau
den, dau xanh tim, lac den,... Sy chuyén dbi cay
tréng da mang lai hiéu qua kinh té cao hon tréng cho
ngudi dan. Trong do, viéc chuyén déi tréng dau den
xanh 10ng, dau xanh tim thay cho trong dwa héu,
trdng 6t ¢6 loi nhuan cao gip 2 — 3 1an (Report on
agricultural production situation of Vinh Linh
district, Quang Tri provmce 2022). Tuy nhién, dé
da dang hon vé co cau cay trong cling nhu hudng téi
muc tiéu ché bién cac san pham néng nghiép an toan
va dic trung cua dia phuong thi dau den 1a mot doi
tuong ciy trong co loi thé canh tranh tét nhat. Dau
den d& trdng, c6 kha ning thich (mg han han tot
(Ewansiha & Singh, 2006), vén dau tw thp, thoi
gian thu hoach ngan (80 - 90 ngay), dau ra 6n dinh,
hat dau den ché bién lam thyc pham dinh dudng ¢
gia tri, c6 y nghia trong y hoc (Do, 2004).

Mic du cdy dau den da co lich sir canh tac rat lau
(Ministry of Agriculture and Rural Development,
2014) nhung dén nay van chua c6 mét quy trinh k¥
thuat trong dau den phu hop véi diéu kién sinh thai
clia dia phuong. Mot sé nghién ctru khi duoc thuc
hién méi chi tap trung vao thanh phan dinh dudng,
chua c6 nhiéu nghién ctru vé k¥ thuat nham ting
nang sudt va chat luwong dau den. Viéc st dung phan
bon chua cén dbi, chii yéu st dung phan hoa hoc
trong san xuat dau den, chwa chu trong sir dung phan
hiru co dé hudng t6i phat trién mot nén néng nghiép
an toan va bén vimg. Ngoai ki thuat phan bon, mat
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dolayéutd k§y thuat quan trong gop phan quyet dinh
dén nang suat. Mat do va khoang céach trong thich
hop gitip cdy nhan dwoc du anh sang, hit dwoc nhiéu
dinh dudng, dam bao dién tich 14, giup ting sé qua
trén cdy, tién dé ting ning sut. Theo nghién ciru
cua Yigezu (2014), khoang cach hep c6 hi€u qua véi
cac giong cdy ngan ngay (< 85 ngay). Tuy nhién,
mat d6 khoang cach trong con tiy thudc vao nhiéu
yéu t khac nhu dic diém cua gidng, chét dat, mua
vu tréng,. .. Thuc té, dau den dugc gieo voi mat do
qua day dao dong tir 20 - 25 cay/m? (Report on
agricultural production situation of Vinh Linh
district, Quang Tri province, 2022) nén sy canh
tranh vé dinh dudng 16n, han ché tiém ning ning
sudt. Hon nita, cdy phat trién trong diéu kién ram
rap, thiéu anh sang, sinh truong yéu, dé bi su bénh
tan cong va dich bénh phat trién manh. Véi mat do
trong day va canh tac khong bon phéan hitu co nén
ning suit dau den dat thap (< 5,59 tin ha). Do do,
viéc thuc hién dé tai nay 1a can thiét nham xac dinh
dugc liéu lugng phan hiru co va mat do trong thich
hop nhat gitip cdy dau den xanh long sinh truéng tot,
dat nang suat va hiéu qua kinh té cao. Trén co so do,
quy trinh tréng d4u den xanh long theo hudng hitu
co da dugc dé xuat nham dap ing nhu cau phat trién
néng nghiép bén vimg hién nay.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctiru

Dit thi nghiém: Nghién ctru duge tién hanh trén
dét nau do (Rhodic Ferrasols) tai toa d¢ 17,00318°
B, 107,08756° B thugc xa Vinh Giang, huyén Vinh
Linh, tinh Quang Tri. Pay 1a loai dat trong dau phd
bién tai dia phuong, dat co thanh phan co gi6i trung
binh, khoang 42% sét, 25% limon va 23% cat dugc
phan tich tai bd mon Nong hoa, thd nhudng, Khoa
Nong hoc, Truong Pai hoc Nong Lam, Pai hoc Hué.

Gidng: Gidng dau den xanh long ciia Hop tac xi
Dich vu Noéng nghiép Triéu Nguyén, Xuan Lam,
Triéu Nguyén, huyén Dakrong, tinh Quéang Tri.
Giéng ¢6 do thuan dat > 98,0%, hat to tron, vé mau
den bong, rudt hat c6 mau xanh 1ong déc trung, thoi
gian sinh trudng tr 80 — 90 ngay, thudc dang than
dtrng, qua hudng thién, ngon cé xu hudng leo.

Phan bon: Phan v6 co gdm, phan dam uré (46%
N), supe lan (16% P»0s) va kali clorua (60% K,0).
Phén hitu co 14 phan bo dugc u hoai myc do nguoi
dan ty san xuét theo phuong phép truyen thong. Vat
liéu gdm phan bo, rom ra, phé phu pham ciy dau
den xanh 1ong va ché pham Trichoderma duogc 1
theo phuong phap i nong, ty ¢t la 1:1 va 02 kg ché
pham Trichoderma (mét do 1 x 10® CFU/g) dang
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bot/1 tan vat liéu u, thoi gian 0 1a 2 thang. Thanh
phan dinh dudng ciia phan bo hoai muc (Ty 1& C/N
=13,92; pH = 7,1; 26,8% chat hitu co; 0,89% N,
0,34% P,0s; 0,45% K,0) dugc phan tich tai by mon
Nong hoa, thd nhudng, Khoa Nong hoc, Truong Pai
hoc Nong Lam, Dai hoc Hué.

2.2. Dia diém va thoi gian nghién ciru

Thi nghiém dugc tién hanh trong vu Xuan 2024,
to thang 1 dén thang 4/2024. Gieo hat ngay
20/01/2024) tai xa Vinh Giang, huyén Vinh Linh,
tinh Quang Tri.

2.3. Phwong phap nghién ciru

2.3.1. Phwong phdp bé tri thi nghiém

Thi nghiém gdm 5 mirc phan bén hitu co 0 (ddi
chung), 4, 8, 12 va 16 (tan/ha) trén nén 30 kg N +
40 kg P,0s + 40 kg K,O + 300kg v6i bot va 3 mat
d6 trong (8, 12 va 16 cAy/m?). Phan bon nén N - P -
K va voi bot thuc hién theo hudng dan ky thuat cua
Chi cuc Tréng trot va Bao vé thuc vat huyén Vinh
Linh. Thi nghiém gém 02 nhén t5, duoc bd tri thi
nghiém theo kiéu 6 16n 6 nho (split - plot) véi 3 lan
nhéc lai. Trong d6, mat do tréng b tri trong 6 16n
va liéu lugng phén hitu co bd tri trong 6 nho. Dién
tich 6 nho 10 m?, dién tich 6 16n 1a 50 m?. Ky hiéu
nghiém thtrc cho cac mirc bon phén hiru co va mat
do trong twong tmg & Bang 1.

Bang 1. Cac nghiém thirc thi nghiém

Mat do Liéu lwong phin Nghiém
(cAy/m?) hitu co (tAn/ha) thure
0 POM1
4 PIMI
16 8 P2MI
12 P3M1
16 P4M1
0 POM2
P1M2
12 8 P2M2
12 P3M2
16 P4M2
0 POM3
P1M3
8 8 P2M3
12 P3M3
16 P4M3

M&i hbc gieo 2 - 3 hat, sau khi cdy co 3 14 that,
viéc tia dinh cdy dugc tién hanh theo mét d¢ va
khoang cach trong cua cac nghiém thuec.
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2.3.2. Luwong phdn va cdach bon

Luong phan bon cho 1 ha (nén): 30 kg N + 40 kg
P,0s + 40 kg K»0 + 300 kg voi bot theo hudng dan
cua Chi cuc Tréng trot va Bao vé thuc vat huyén
Vinh Linh. Phan hitu co bén theo cac nghiém thurc.
Boén 16t: voi duge rai déu 1én bé mit rudng sau khi
lam dat 1dn cudi. Toan b phan lan va phan chudng
duoc tron chung, bon 16t rdi theo hang. Bon thuc,
chia thanh 2 1an, 1an 1: Khi cdy c6 3 - 4 1a that, bon
1/2 lugng dam, 1/2 luong kali; 1an 2: Khi cy bat
déu ra hoa, bén luong phan dam va kali con lai.

2.3.3. Cac chi tiéu nghién ciru

Céc chi tiéu doi dugc thyc hién theo Cowpea
germplasm description and initial evaluation form
of Plant Resources Center (2012). Cac chi tiéu
nghién ctru gom:

Cac chi tiéu sinh truong va nang suét: Chiéu cao
cay cudi cing (cm). Chiéu cao duoc do tir dbt 1a
mam dén dinh sinh tru:ong cua thén chinh & giai
doan thu hoach qué 1an cudi; sé canh cap 1 (Bém sb
canh moc tr than chinh ¢ giai doan thu hoach qua
lan dau) chiéu dai canh cép 1 (cm): Do tur diém phan
canh dén dinh sinh truong cia canh cap 1 & giai doan
thu hoach qué lan cudi; dién tich 14 (cm%/cay): Theo
phuong phap duc 16 can nhanh, theo doi 15
céy/nghiém thirc (mdi lan nhéc theo ddi 5 cay/6 thi
nghiém) & giai doan ra hoa va thu hoach qua 1an dau.
Ty 18 ting trudng so v6i ddi chimg (PC) (%): (Dién
tich 14 cua nghi€m thirc — dién tich 14 cua DC trong
cung muc mat dg)/ dién tich 14 cia BC trong cung
mirc mat do. N6t san duogc theo ddi ¢ 04 giai doan:
3 1a kép, phén canh, ra hoa va thu hoach. Tién hanh
dém sb luong nbt san cua 5 cy mau/6 thi nghiém.
Trudce khi nh cay lay mau, tién hanh tudi dam nugce
& gbe cdy, dung dung cu bdi gon 1é, rira nhe va tlen
hanh dém not san. Cac yéu t6 céu thanh nang sudt
va nang suat. Nang suat ly thuyét (NSLT, tdn/ha) =
(S6 cay/m? x S6 qua chéc/cay x S6 hat chic/qua x
Khéi lwong 1.000 hat)/100.000. Ning suét thuc thu
(NSTT, tan/ha): Tinh nang sudt trén toan 6 thi
nghiém cua cac dot thu hoach, loai bo hat 1ép, phoi
kho (d6 4m hat khoang 12%), can khéi lugng (gom
ca hat ctia 10 cdy mau) dé tinh ning suat thu duoc
trén toan 6 thi nghiém, sau d6 quy ra NSTT. Chi ti€u
chiéu cao cdy cudi cung, sO canh cap 1, chiéu dai
canh cap 1, cac yéu t6 cau thanh nang suat theo doi
30 céy/nghiém thirc (mdi 1an nhéc theo ddi 10 cay/6
thi nghi¢m).

Céc chi tiéu v& hi¢u qua kinh té: Tong thu vuot
so v6i dbi chimg (PC) = Boi thu x Gid ban. Boi thu
la nang suat tang 1én do bon phan, bdi thu = NSTT
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cua cac cong thuc bon phan — NSTT cia cong thuc
khong bon phan (cong thire di chimg); Chi phi ting
1én so véi BC = Lugng phan bon tiang so vai BDC x
Gia phan. Loi nhuan vuot so voi BPC = Téng thu
vuot so voi BC - Chi phi ting 1én so v6i DC. Ty suat
loi nhuan (VCR-Value Cost Ratio) = Tong thu ting
so v6i DC/Chi phi ting so v&i dbi chimg.
2.4. Phwong phap phén tich va xir Iy s6 liéu

Céc s6 liéu thi nghiém dugc xur 1y va tinh toan
bao gobm: Gid tri trung binh, phan tich ANOVA va
LSDy,5cho tuong tac gilta 2 nhan to bang phan mém
Statistix 10.0 va phan mém Excel 2013.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia liéu lwgng phén hitu co

va mat d§ trong dén cac chi tiéu sinh
trwéng cia ciy diu den

3.1.1. Anh hwong cia liéu lwong phdn hiru co

va mdt do trong dén mot so chi tiéu nong
hoc

Chiéu cao cay cudi ciing: C6 sy dao dong tir 35
cm (POM2) dén 42,4 cm (P4M2), tuy nhién, khong
¢6 sai khéc giita cac nghiém thirc. Két qua ¢ Bang 2
cho thiy chiéu cao cdy c6 xu huéng tang khi ting
lugng phéan bon va mat do. Theo nhiéu nghién ciru,
cdy dau ho Vigna sinh trudng va cho ning suat hiéu
qua & mat do tir 12 dén 20 cAy/m? (Trinh et al., 2023,
2024). Bé canh tranh anh sang, cdy c6 chiéu hudng
moc vong khi tréng mat d6 qua day. Luong anh sang
xuyén qua phan than dudi giam, lam ting nong do
TAA (Saini et al., 2024), than cay kéo dai. Do do,
mat d¢ cay trong tang dan dén chiéu cao cay ting.
Taj et al. (2002) x4c nhan chiéu cao cdy dau xanh
tang va dat 44,75 cm trong truong hop trong day.
Luu et al. (2020) ciing c6 nhén dinh twong dong 5
mat d6 va chiéu cao cay khi thuc hién thi nghiém vé
mat d6 va phan bon. Ciy dau tuong dat chidu cao
cdy 16n nhit 70,77 cm khi tréng & mat do 45 cay/m>
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S6 luong canh cép 1: Chi tiéu nay c6 xu huéng
tang khi ting liéu luong phan hitu co di trong thua
hay trong day. Nghiém thirc PAM2, P4AM1, P2M2,
P3M2 (2,5 - 2,7 canh/cay) c6 s6 canh cép 1 cao hon
nghiém thuc POM2, POM3 (1,5 - 1,6 canh/cay)
nhung khac biét khong co ¥ nghia thong ké so véi
cac nghiém thirc con lai. Nhu vay, viéc bon phan
hitu co ¢6 anh huong dén sb luong canh cép 1 hon
s0 voi mat do trong. Pong thoi, mat do trong ciing
cho thay anh hudng ddi vai s6 canh cap 1 (Bang 2).
Mat d¢ trong 12 cay/m2 két hop véi mic bén phan
hitu co cao nhét 16 tan/ha cho tac dong cong hudng,
dat s6 luong canh cap 1 nhiéu nhét (Bang 2). Al-
Suhaibani et al. (2013) khi thi nghiém & cdy dau tim
(Vicia Faba L.) nhan thy s6 lugng canh cap 1 tbi
da trong quan thé thyc vat thip. Nhiéu nha nghién
ctru & Viét Nam ciing dong tinh vGi quan diém nay
khi thyc hién thi nghiém ¢ dau tam va dau xanh
(Nguyen et al., 2023; Tran et al., 2022). Canh cap 1
1a tién d& cho ning suét & cac 10a1 cay ho bau. Vi
vay, k¥ thuat canh tac lam ting s6 lugng canh cip 1
1a co s¢ dé hinh thanh quy trinh san xuét cay dau den
dat hi€u qua cao.

Chiéu dai canh cép 1: Khong c6 sai khac thong
ké giira cac nghiém thirc. Dya theo két qua bang 1,
canh cép 1 c6 xu hudng kéo dai hon khi ting lidu
luong bon phéan hiru co. Céac nghiém thic dugc bon
phan hitu co v6i muc 16 tin/ha c6 chiéu dai canh
cip 1 dat cao hon nghiém thirc d6i ching va cac
nghiém thic con lai. Trong d6, nghiém thirc PAM2
v6i mat do trong 12 cdy/m? c6 chiéu dai canh cép 1
(21,2 cm) 16n hon POM3 véi mat do tr(‘)ng thua 8
cay/m (14,3 cm). Pong thoi, két qua & bang 1 cho
thy gidi han tang trudng chiéu dai canh cép 1 duoi
tac dong cua yeu t6 mat do. Chiéu dai canh cép 1
tang dan va dat cao & mat d¢ trung binh (12 cay/m?)
sau d6 giam dan va dat thdp & mat d6 8 cay/m>.

Bang 2. Anh hwéng cia liéu lwgng phan hitu co va mat do trﬁng dén méot sb chi tiéu nong hoc

Matdd Liéu lwong phén Nohiém thire Chiéu cao ciy cudi  S6 canh cap 1 Chi(:“au dai canh
(cAy/m?) hiru co (tAn/ha) ghi¢ cung (cm) (canh/cay) cap 1 (cm)
0 POM1 37,0 2,2 15,5
4 PIM1 38,0 2,0% 17,4
16 8 P2M1 41,2 2,28 19,3
12 P3M1 41,6 2,1%® 20,2
16 P4AM1 42,3 2,6 20,5
0 POM2 35,0 1,5° 18,8
4 PIM2 39,8 2,0% 20,0
12 8 P2M2 40,5 2,6* 18,8
12 P3M2 41,3 2,5° 19,2
16 P4M2 42,4 2,7% 21,2
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Matdd Liéu lwong phén Nehiém thire Chiéu cao ciy cudi  S6 canh cap 1 Chi(:“au dai canh
(cAy/m?) hiru co (tan/ha) ghi¢ cung (cm) (canh/cay) cap 1 (cm)
0 POM3 35,2 1,6° 14,3
4 P1IM3 37,2 1,9% 15,0
8 8 P2M3 38,6 2,3 15,0
12 P3M3 39,9 2,1% 15,6
16 P4M3 404 2,2 18,1
LSDg, 05
(MxP) 6,66 0,84 8,44
CV (%) 4,76 18,11 10,76

Ghi chu: Gia tri P trong cung mot cot biéu thi sw sai khac co y nghia tai muc p < 0,05

3.1.2. Anh heong cua liéu lwong phin hitu co
va mdt do trong den dién tich la o cdc giai
doan sinh truong, phat trién

Két qua Bang 3 cho thdy, dién tich 14 ting nhanh
qua céc giai doan sinh truong phat trién, tir khi cay
¢6 3 14 kép dén khi ciy ra hoa va c6 xu hudng dat
ti da khi thu hoach qua. P3M2 (484,30 cm?), P2M3

(480,71 ¢cm?) 1a nhitng nghiém thirc cho dién tich 14
cao hon va co6 sy chénh 1éch 16n véi POM2 (321,84
cmz) & giai doan thu hoach. Doan (2019) nhan thiy
ring cdy dau xanh dat dién tich 14 cao nhét v6i mat
d6 trung binh 25 cdy/m? vao giai doan thu hoach
trong mot nghién ciru vé mat do trong va phan bon.
Két qua tuong tu ciing duoc Le et al. (2020) chira ¢
cay dau tuong.

Bing 3. Anh huéng ciia liéu lwong phan hiru co va mit do trong dén dién tich 14 & giai doan ra hoa va

thu hoach (cm?%/ciy)

Giai doan sinh truéng, phat trién

N{at d‘;’ Ll? " lu'('mAg phan Nghiém Ra hoa T}: 16 tang’ . Thu hoach Ty l? tang
(cdy/m*)  hitu co (tan/ha) thire (cm?) trudng so voi (cm?) truéng so
DC (%) véi DC (%)
0 POM1 312° - 331 -
4 P1M1 383 22,6 390% 17,9
16 8 P2M1 380% 21,8 4023 21,6
12 P3M1 4513 443 469 41,8
16 P4AM1 3928 254 4074 23,0
0 POM2 303° - 321° -
4 PIM2 383 26,6 3942 22,7
12 8 P2M2 346 14,2 360% 12,0
12 P3M2 4972 64,2 484° 50,5
16 P4M2 387% 27,9 404 25,6
0 POM3 332° - 348® -
4 P1M3 358 7,7 378%® 8,4
8 8 P2M3 4592 38,3 480° 37,9
12 P3M3 498 49,9 473% 35,8
16 P4M3 440® 32,4 461 32,2
LSDy,05
(MxP) 158,43 153,57
CV (%) 23,27 20,14

Ghi chu: Gia tri P trong cung mgt cot biéu thi s sai khdc cé y nghia tai mirc p < 0,05

Khi chuyén sang giai doan qua chin, tbc do rung
14 nhanh hon té¢ d6 ra 14 méi, 14 chuyén sang giai
doan gia va hoéa vang (Nguyen & Tran, 2019). Tuy
nhién, dién tich 14 dat tdi da khi thu hoach (Bang 2).
Budc dau cho thdy ciy dau den xanh 10ng trong trén
dat nau do co toc do ra 14 moi nhanh va tudi tho la
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dugc kéo dai khi ¢ tac dong b trg giira yéu td mat
d6 va liéu lugng phan hitu co.

Nhirng nghiém thirc bén 12 tin phéan hitu co/ha
(P3) cho dién tich 14 c6 xu hudéng cao hon cac
nghiém thirc bon phan hiru co con lai, dao dong tir
469,74 dén 484,30 cm? Nhin chung, mat do trong
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cang thua thi cang c6 hi€u qua véi sy sinh truong
ctia 1a dau den, mat do trong 8 cay/m? cho dién tich
14 trung binh dat 428,39 cm?, tiém can véi dién tich
14 dat cao nhét trong giai doan thu hoach. Tuy nhién,
dién tich 1a chiu tac dong cia liéu lugng phan hitu
co nhiéu hon yéu té mat d6. Liéu lugng cang cao
nhu cac nghiém thirc c6 lugng bon P3, P4 thi dién
tich 14 cang c6 xu hudéng ting nhanh va dat cuc dai
som ¢ giai doan ra hoa. Xu hudng nay chung té cay
dau den xanh 10ng da phat huy dugc tiém ning cia
gidng, tan dung hét dinh dudng tir dat dé sinh truong
manh dén cudi giai doan phan canh. Dén giai doan
ra hoa, dé dap ung kip thoi cho nhu ciu dinh dudng
ciia hoa va qua, su gia hoa 1a dién ra nhanh chéng
nhu mot co ché thich nghi cua cay trong. Qua trinh
tai hap thu N noi sinh gop phan tich lay khdi lugng
chét kho trong hat va giup dat nang sut cao.

3.1.3. Anh huong cua llgu lwong phan hitu co
va mdt do trong dén so luong not san qua
cac giai doan sinh truong, phat trién

Rhizobium 13 ching vi khudn c6 kha ning ¢
dinh dam tu do dé bd sung cho nhu cdu dam & cdy
ho Pau thong qua hoat dong cuia ndt san (Phan et al.,
2021). Tuy nhién, vi khuén Rhizobium ky sinh hoan
toan trong thoi gian dau méi hinh thanh ndt san o ré
nén viéc bon phén s& anh huong rat 1on dén s6 luong
ndt sin ¢ cdy dau den xanh long (Voisin et al.,
2010). SO lugng ndt san dat cao nhat khi bon phan
hiru co (Jacob et al., 2019). Sy gia tang lugng chat
hiru co, dam va lan tong s6 anh hudng tich cuc dén
cong ddng vi sinh vat dat (Dong et al., 2014) trong
d6 c6 chung Rhizobium, co s& cho sy nhan 1én ctia
s6 lwong ndt san. Két qua dugc trinh bay ¢ Bang 3
cho théy sb lwong ndt san c6 xu huéng ting khi ting
lwong phan hiru co dén murc 12 tAn/ha sau d6 giam
din. Nhan dinh nay ciing d3 duoc Razzaque et al.
(2016) néu bat thong qua thi nghiém ¢ cdy dau xanh.
Uc ché san sinh n6t sin méi dya trén mirc du cua
lugng nito sin co trong dét 1a mot trong nhing co
ché diéu hoa s6 lugng ndt san & cay ho Pau. Co ché
nay dya trén sy phdi hop giira tin hi¢u h¢ thong va
tin hiéu cuc bd & cip d6 phan tir (Chaulagain &
Frugoli, 2021).

Giai doan phan canh la giai doan khing hoang
dinh dudng cua cdy nén luong phan bon c6 anh
huong dén s luong ndt san nhiéu hon yeu t6 mat
d6. O murc phan thap tir 4 tan/ha tro xuong, mat do
chua anh hudng rd dén s6 luong ndt san. O muc
phan 8 - 12 tan/ha, mat do cang giam thi s6 luong
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nbt san cang ting, dao dong 20,33 — 38,33 ndt
san/cdy va dat toi da & nghiém thirc P3M3 (38,33
ndt sén/cay) Ré ciy c6 xu huong lan rong va dam
sdu vao dat ¢ diéu kién mat do trong thap dé dap mg
nhu cau dinh dudng va nuéc cia ciy. S6 luong not
san/cdy ho Dau lién quan chat ché véi chiéu dai ré
(Ahmad, 2013) nén tao ra chiéu hudng bién dong
nhu trén. Tuy nhién, khi lugng phan bén duoc bd
sung qua 16n (16 tin/ha), sé lugng ndt san cd xu
hudng giam va dat thdp nhat & nghiém thirc c6 mat
d6 thua 8 cay/m>.

Két qua Bang 4 cho thiy sb lugng ndt san dat t6i
da khi cdy ra hoa, gop phan gia ting chat kho tich
lity théng qua lugng dinh dudng dam ¢d dinh dugc.
Nhitng nghiém thirc véi mirc bon 16 tin phan hiru
co/ha két hop mat do 8 — 12 cay/m? tao nhiéu ndt
san nhét, dao dong tir 37,22 dén 40,78 ndt san/cay.
Nhin chung, khi ting mat d¢ trong thi s lugng ndt
san ¢6 xu hudng giam. Diéu nay lién quan dén co
ché canh tranh dinh dudng va anh sang & quan thé
cdy trong 16n. Cay tap trung phat trién than 14 dé
tang dién tich tiép xtic v6i anh sang, re phat trlen
chém, gian tiép kim ham su gia ting s6 lugng ndt
san (Rehling et al., 2021; Mwamlima et al., 2020).
Giai doan ra hoa la lac nét san ¢ dinh dam hieu qua
nhat g6p phan kéo dai tudi tho cua la, ting ngudn
tong hop va tich lity chat kho cho cdy (Yun et al.,
2023; Vahdatpour et al., 2021; Li et al., 2023). Co
thé noi, sb lugng nét san 1a mot yeu tb thu ccap anh
hudng den kha nang tich liy chat kho va cau thanh
nang suat. Bén canh yeu t6 mat do trong, hiéu suat
¢ dinh dam cuia ndt san con phu thudc vao luong
phan bon. Luong dam bd sung thong qua phan bén
néu du thura s¢ lam giam hi¢u suét tong hop dam va
kim ham hoat dong ctia ndt san (Ayishi et al., 2000;
Basile & Lepek, 2021; Kebede, 2021).

Vao giai doan thu hoach, $6 luong ndt sdn o xu
hudng dat t6i wu & muc phéan hitu co t6i da va mat
d6 trong thap. Nhitng nghiém thirc véi muc phan t6i
da 16 tin/ha va mat do trong 8 — 12 ciy/m? c6 sb
luong nét san 16n nhét (33 va 34,11 nbt san/cay).
Tuy nhién, nghiém thirc PIMI1 v6i mat do 16 cay/m?
cung dat s6 luong not san 16n (32,22 nédt san/cay)
Diédu nay ching to glong dau den nay c6 tiém ning
cho s6 luong nét san cao khi duoc bd tri mat do
trong phu hop ma khong can phai dau tu qua nhiéu
phan bon. Néu khong bon phan hiru co ma mat do
trong cang thua thi s6 luong ndt san cang giam va
dat thap nhit (19,11 ndt sin/cay) & nghiém thirc co
mat do tréng 8 ciy/m>.
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Bang 4. Anh hwéng cia lidu lwong phan hiru co' va mat dj trong dén sb luwgng ndt sin qua cac giai doan

sinh trwéng, phat trién (not san/cay)

Miatdd  Liéu lwong phin Nghiém Giai doan sinh truéng, phit trién
(cAy/m?®  hitu co (tin/ha) thirc 3lakép  Phin canh Ra hoa Thu hoach
0 POM1 10,56%¢4 12,444 25,56 21,56%%
4 P1IM1 13,7234 26,33%¢ 35,78abcd 32,332
16 8 P2M1 17,44 20,33 33,220bcde 29,33abed
12 P3M1 19,22? 32,22 32,11 bodef 28,560
16 P4M1 10,1754 27,33 34,3330 30,89
0 POM2 9,56¢ 18,11¢ 24,441 21,224
4 PIM2 15,2820 30,33%® 29,44bedefe 25,673bcde
12 8 P2M2 18,172 29,002 31,89bcdef 27,223bcde
12 P3M2 15,0020 36,442 33,78abcde 29,78%¢
16 P4M2 19,00% 29,333¢ 37,22% 33,00°
0 POM3 11,56% 12,894 22,89¢ 19,11¢
4 P1M3 9,45¢ 23,11bed 28,44cdefe 24,1 1bede
8 8 P2M3 10,28%¢d 32,67 28,00%fe 23,66
12 P3M3 7,454 38,332 36,33%° 32,78
16 P4M3 14,673 22,89b<d 40,78 34,112
LSDy 5
(MxP) 9,68 13,49 8,19 7,66
CV (%) 28,99 18,67 15,63 17,61

Ghi chu: Gia tri P trong cung mot cot biéu thi sw sai khac co y nghia tai muc p < 0,05

3.2. Anh huéng cua lidu lwgng phan hiru co
vamit do trong dén cicyeu t6 cAu thanh
ning suit va nang suat

S6 qua chac/cay 1a mot yeu t6 clu thanh nang
suét co y nghla quan trong dén nang suét cua cay.
Luong chat kho tich liiy duoc tir ré va qua trinh
quang hop cua 14 doi dao 1a diéu kién can dé giai
doan ra hoa va lam day hat dlen ra thuan loi (Sita et
al., 2017). bay la co s6 tao ra sO qua chac/cay nhleu
hay it. SO qua/cay lién quan chit ché v0i 80 canh cap
1, hau nhu nhing nghiém thirc nao co s6 canh cép 1
nho thi s€ cho s0 qua/cay it va ngugc (Trinh et al.,
2023). Nghiém thirc POM1 véi mat do cao 16 cély/m2
va khong duoc bon phéan hiru co dat sé qua thap
nhét. V6i mat do qufin thé cao, viéc gia tdng canh
tranh vé nguf)n vat liéu dan dén sy hap thu it hon ¢
qua trén moi cdy. Abdel (2008) ciing nhan thay viée
giam s6 luong qua chic/cay do giam s lugng
canh/cay khi trong o0 mat do cao. Vi lugng bon 8
tan/ha, nghiém thirc P2M2, P2M3 c6 mat 4o tréng
thua 8 cay/m? va 12 cay/m? la cac nghiém thirc dat
sé qua chéc/céy cao nhat. Két qua nay phu hop véi
nhén dinh cua Rajput et al. (1984), khi mat do tréng
giam thi s6 qua/cdy ting. Két qua thi nghiém vé mat
do6 ddi véi ddu tim & Phi Tho cta Hoang et al.
(2022) cting cho thdy mat do cang thua thi ty 1¢ qua
chac/cay cang tang. Nhu vay, mét dg la yéu t6 chi
phéi s6 qua chic/cay nhiéu hon lugng phan hiru co,
chi khi st dung Iuwgng bon kha tir 8 tAn/ha tré 1én thi
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phan hitu co méi ¢ hi€u qua bd tro cung mat do
thap, 1am tang so qua chac/cay.

S6 hat chac/qua phu thudc vao tiém ning cho sd
luwong qua 1 hat, 2 hat, 3 hat cta giéng va giai doan
ra hoa cua cay. Gitta cac nghiém thirc o su sai khac
¢6 ¥ nghia thong ké. Chi tiéu nay dat cao nhit &
nghiém thirc PAM2 véi mue bon 16 tan/ha, dat th?ip
nhat & nghiém thire POM1 (khong bén). Nhin chung,
s6 hat chac/qua c6 xu hudng tang khi tang luong bon
phan hitu co. Dong thoi, két qua Bang 4 cho thay,
sO hat chic/qua van c6 thé dat mirc t6i wu dudi su
dleu chinh mat d¢ phi hop ciing mirc bon tir 4 dén 8
tan phan hitu co/ha (P1M1, PIM3, P2M3). O cac
nghién ctru khac, ket qua chi ra ring mat d6 khong
anh huéng dén sb hat chic/qua (Krizmani¢ et al.,
2020; Augustine & Godfre, 2019).

Khéi luong 1 .000 hat (P1000 hat) dugc quyét dinh
boi d6 16n cia hat, giéng cho hat to, may hay khong.
Day 4 chi tiéu thé hién ddc tinh cua giong va c6 chiu
su chi phdi ciia yéu td ngoai canh, co sai khac y
nghia vé mit thong ké. Nghiém thuc P3MI dat
Piooonat (125,54 g) cao hon cac nghiém thuc con lai
va tao ra sai khac c6 ¥ nghia théng ké voi P2M2
(122,38 g).

Ning suét Iy thuyét: Pugc tinh toan dya trén cac
yéu td cau thanh ning suat nhu s qua chic/cay, s6
hat chéc/qua, P1ooo nat Nén o sy sai khac coy nghla
thong ké. Ngoai ra, mét d¢ ciing 1a mot yéu td quyét
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dinh dén NSLT, ning suét cia mdi c4 thé cao nhung
mat do thép s& dan dén NSLT dat thép. Nghiém thirc
P3M1 vé6i mic bon 12 tAn/ha va bd tri mét do cao
16 cay/m? cho NSLT cao nhat (1,4 tan/ha). Nghiém
thitc POM3 véi mat do thua 8 cay/m? va khong bon
hiru co cho NSLT thap nhit (0,61 tin/ha). Viéc so
sanh trong cung mat d9 voi 05 muc phan khac nhau,
NSLT c6 xu hudng tang khi lugng phén hiru co ting
nhung khong dat tdi da & mic phan cao nhit 16
tan/ha.

Ning suét thyc thu: C6 su sai khac c6 y nghia
thdng ké gitra cac nghiém thirc. NSTT thé hién mtc
d6 hi¢u qua cua viéc ap dung céc bién phap ky thuat
trong san xuét, NSTT cang tiém can véi NSLT
chung to hiéu ning cua ky thuat d6 16n va do dong
déu cua quan thé thi nghiém cao. Theo Shahsavari
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(1989), cac yéu t cdu thanh ning suat c6 mbi lién
hé chat ché vai nang sut thyc thu, trong do, Pi0oo nat
dong vai tro quan trong nhat. Bang 5 cho thay, két
qué thi nghiém c6 diém tuong dong véi nhan dinh
cua Shahsavari (1989), P3M1 1a nghiém thirc c6
NSTT cao nhét (1,26 tin/ha). Nghiém thirc POM3 ¢
NSTT thip nhét (0,55 tan/ha).

Nhu vy, viée trong v6i mat do thua va khong
bon phan hitu co cho NSLT va NSTT thip. Ning
sudt dau den cao khi bo tri mat do day va str dung
luong phan hitu co tir kha dén cao. Tuy nhién, ning
suat cua dau den co thé dat t6i vu ma khong can muc
bon tdi da 16 tan/ha, vi véy, viéc c6 ché do quan 1y
phan bén phu hop gitp ting hiéu suét sir dung phan
hitu co va hiéu qua kinh té.

Bang 5. Anh hwéng ciia lidu lwong phén hitu co va mat do trong dén cac yéu té cAu thanh ning suit va

nang suat

Matap ieuluong  opiem  S0qua o SO hat NSLT NSTT
(chy/m?) phén hiru thire chiac/cdy  chac/qua  P1000 hat (g) (tAn/ha) (tdn/ha)
Y co (tAn/ha) (qua) (hat)
0 POMI _ 6,30° 9,3° 12320 0,00% 0.61%
4 PIMI  8.13¢ 104 123,000 1,115 1,020
16 8 P2MI 9,53 9,7bc 124,65% 1,26% 1,13
12 P3MI 9,007 9,9be 125,540 1,400 1,260
16 PAMI 873 102® (2331 1,27 1,15%
0 POM2 8,53 9,50 124,09%  0,75% 0,67
4 PIM2  8.73b 9,7bc 122,64 0,84 0,750
12 8 P2M2 10,130 9,9be 122,38 1,050 0,940
12 P3M2 943 (02w [23,75% 94l g5ede
16 PAM2 947 11,40 124 42 1,16 1,06
0 POM3 8,107 9,6 123,79% 0.61% 0,55¢
4 PIM3  9,I3%«  [05%  12440%  073% 0,66
8 8 P2M3  10,00° 10,6% 123880  0,91% 0,82
12 P3M3 9,77 9,60 123,16% 0,88 0,79¢%f
16 PAM3 977 104 12299% (g3 75%E
L(fg;;f 137 131 2,65 0,25 0,23
CV (%) 1,95 5,04 1,48 8,70 10,32

Ghi chu: Gia tri P trong cung mot cot biéu thi sw sai khac co y nghia tai muc p < 0,05

3.3. Anh huéng cia lidu lwgng phén hitu co
va mat do trong deén lgi nhuin va hi¢u
qua Kinh té

Két qua & Bang 6 cho thiy, boi thu va tong thu
vuot so voi PC phu thude vao sy chénh 1éch NSTT
0 cac mat do va lugng phan hitu co khac nhau, nang
suét cang cao thi mirc d¢ vuot so voi PC cang 16n.
Do d6, nghiém thirc P3M1 véi mirc bon 12 tan/ha
va mat do trong 16 cay/m? cho bdi thu va tong thu
vuot so voi BC 16n nhét. Nghiém thirc P1M2 véi
NSTT thip, ddn dén boi thu va tong thu vuot so véi

DC thép nhét. Chi phi ting thém so v6i PC dat mirc
cao nhat & cac nghiém thirc dau tu lwong phéan hiru
co 16n va mat do trong day. Mirc chi phi ting thém
c6 sy chénh 1éch 16n, dao doéng 2.300.000 —
12.125.000 dong/ha/vy. Cac nghiém thirc véi mirc
bon t6i da 16 tAn/ha & 03 mét do trong PAM1, PAM2,
PAM3 c¢6 chi phi ting thém tu 11.900.000
ddng/ha/vu tré 1én.

Nhu véy, ddu tur phan hiru co két hop trong mat
dd cao cho lgi nhuan cao nhung khong nhét thiét
phai & muc phan boén cao nhét. Loi nhuan vuot so
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véi BC dao dong 19.915.000 — 29.895.000
dong/ha/vu khi bé tri mat do 16 cay/m?. Trong cling
mat do tréng day 16 cdy/m?, nghiém thirc P3M1 véi
mtc bén 12 tAn/ha dat loi nhuan vuot so véi déi
chung cao nhat. O mét do 8 cay/m? va 12 cay/m? loi
nhuén vuot so véi BC théip hon. Nghiém thirc PAM3
vOi méat do tréng thua 8 cAy/m?, dat lgi nhuan vuot
so voi PC 1a 520.000 ddng/ha/vy, giam gan 60 lan
so v6i nghiém thuc P3M1 dat loi nhuan vuot so véi
DC cao nhét (29.895.000 dong/ha/vu). Vu et al.
(2020) khi lam thi nghiém & cdy dau xanh nhén thay
v6i mat do trong va lugng phan phi hop, ning sut
dat 1,3 tAn/ha, 1di thuan thu duoc dén 39.582.400
ddng/ha/vy.
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Loi nhuan thu dugc khi dau tw mot dong vao
phan bon (VCR) 1a chi tiéu quyét dinh dén viéc dau
tu phan bon ciia ngudi dan. Vo (1998) dé chi ra rang,
chi s6 VCR trong nong nghiép dao dong 2 — 3 1a dat
yéu cau, VCR > 3 dem lai 13i. Theo két qua & Bang
5, cac nghiém thic dugc bd tri matdo 16 cay/m? v6i
lugng bon 4 - 16 tan/ha déu cho chi s6 VCR dat mirc
yéu cau tro 1én. Trong d6, nghiém thirc PIM1 véi
luong bon 4 tan/ha ¢6 chi s6 VCR cao nhat (9,6).
Ddi voi cac nghiém thtrc ¢c6 mat d6 8 cay/m? va 12
cay/m?, chi s6 VCR chi dat yéu cau & lugng bon 4 -
8 tan/ha.

Bing 6. Anh hwéng ciia liéu hrgng phan hiru co va mat d9 trong dén lgi nhuin va VCR

A, 2~ Li€u luwgng - s Tong thu Chi phi ting Loi nhuin
(lzg‘@‘t/g‘i’) phan hiru N;gﬁll}lim ](Bko ! /:ll:; vuot so voi so v6i BC vuot so voi VCR
¥ co' (tan/ha) & DC (dong) (dong) DPC (dong)
0 POM1 - - - - -
4 PIM1 404 24.240.000 2.525.000 21.715.000 9,60
16 8 P2M1 519 31.140.000 5.725.000 25.415.000 5,44
12 P3M1 647 38.820.000 8.925.000 29.895.000 4,35
16 P4AM1 534 32.040.000 12.125.000 19.915.000 2,64
0 POM2 - - - - -
4 P1IM2 83 4.980.000 2.412.500 2.567.500 2,06
12 8 P2M2 272 16.320.000 5.612.500 10.707.500 2,91
12 P3M2 175 10.500.000 8.812.500 1.687.500 1,19
16 P4M2 386 23.160.000 12.012.500 11.147.500 1,93
0 POM3 - - - -
4 P1M3 7.020.000 2.300.000 4.720.000 3,05
8 8 P2M3 16.680.000 5.500.000 11.180.000 3,03
12 P3M3 14.640.000 8.700.000 5.940.000 1,68
16 P4M3 12.420.000 11.900.000 520.000 1,04

Gid thanh: Phén chuong: 800 d/kg; Ure: 20. 000 d/kg; Supe Ldn: 5.000 d/kg; Kali: 18.000 d/kg; voi: 1.750 d/ kg; giong:
45.000 d/kg; cong lao dong 80 cong/ha (lam dat, gieo sa, cham séc, bon phdn, phun thuoc, thu hoach, che bién):
180.000 d/céng; san pham ban ra (gid thu mua): 60.000 d/kg

4. KET LUAN

Liéu lwong phan hitu co va mat do trong ¢6 anh
huong dén cac chi ti€u sinh truong, cac yéu to cAu
thanh ning suat va ning suét, hiéu qua kinh té cua
cdy dau den trong trén dat ndu do. Bon lidu lugng
phén hiru co 12 tan/ha va bb tri mat do tréng la 16
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