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The terrestrial snail Curvella tonkiniana Jaeckel, 1950 was discovered from

) Tonkin Vietnam. The species remains poorly understood and no studies exist
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Dioscorea persimilis Prain et Burkill is an indigenous plant species of
Bac Kan province with high nutritional and medicinal value. This study
was conducted during 2020-2021, aiming to evaluate the effect of NPK
fertilizer on the growth, yield and pest and disease situation of D. persimilis
in Cho Don district, Bac Kan province. The research was comprised of 4
NPK fertilizer treatments (treatment 1: 1.0 ton/ha; treatment 2: 1.3 tons/ha;
treatment 3: 1.5 tons/ha; treatment 4: 1.7 tons/ha) in addition to the basal
fertilization of 7 tons of Que Lam microbial organic fertilizer. As a result,
NPK fertilization did not affect the growth parameters of the mountain
yam except for stem diameter. Application of 1.5 - 1.7 tons of NPK (13-13-
13+TE) resulted in the highest yam productivity among the four treatments,
while the rate of 1.7 tons of NPK/ha produced the highest economic
efficiency. Diaphania indica and Arna pseudoconspersa were two major
pests found in the yam experiment. However, their damage levels were
insignificant. Therefore, application of 1.7 tons of NPK in addition to a
basal amount of 7 tons of microbial organic fertilizer is recommended in
yam production.
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Théng tin bai viét Tém tit

Hoai Son (Dioscorea persimilis Prain et Burkill) 1a cay ban dia c6 gia tri

. o vé dinh dudng va dugc lidu ciia tinh Bic Kan. Nghién ciru nay duoc trién
Ngdy nhan bai: 16/05/2022 khai trong nam 2020-2021 nhim muc dich danh gia anh huong ciia phan
Ngay sika bai: 10/07/2022 bon thiuc NPK dén sinh trudng, nang sudt va tinh hinh sau bénh hai trén cay
Hoai Son tai huyén Chg Don, tinh Bac Kan. Nghién ctru gom 4 céng thtc
phan bon thiic NPK (CT1 1,0 tAn/ha; CT2 1,3 tAn/ha; CT3 1,5 tin/ha; CT4
1,7 tAn/ha trén nén bon 16t 7 tan phan hitu co vi sinh Qué Lam/ha. Két qua

nghién ciru cho thay viéc bon phan NPK khong anh huong dén cac chi tidu

Ngay duyét dang: 01/08/2022

sinh trudng ctia cdy Hoai Son trir dudng kinh than. Liéu luong NPK (13-13-

Tir khéa: 13+TE) bon 1,5 — 1,7 tAn/ha cho hiéu qua cao nhét vé nang suat, va mirc bon
L L, 1,7 tan/ha cho hiéu qua kinh té cao nhat. O tit ca cac cong thirc xuat hién
Cu mai,; Phan bon; . o L. A , 2 £ .
) ) . P sau xanh va sau rom nhung murc gay hai khong dang ké. Khuyén nghi dua
Sinh truong; Nang suat;

o mirc phan bon NPK 1,7 tan/ha trén nén 7 tin phan hitu co vi sinh 4p dung
Sau bénh.

vao san xuat cay Hoai son.

1. M¢ dau Hién nay, nhu cau cua thi truong dbi v6i cii Hoai
Son twong ddi 16n. Trong quy hoach tong thé phat trién
dugc liéu dén nam 2020 va dinh huéng dén nim 2030
ctia Thii tuéng Chinh phu, Hoai Son nim trong nhom
loai dugc liéu ban dia dwoc tap trung phat trién trong &
quy md 16n dé dap img nhu cau st dung duoc lidu trong
nude va xuat khau [3].

Cay Hoai Son (Cu Mai) c6 tén khoa hoc la
Dioscorea persimilis Prain et Burkill, thuéc ho Cu nau
(Dioscoreaceae). Cay Hoai Son 1a mét trong nhiing loai
thuc vét than leo nam trong danh lyc nhitng 1dm sin
ngoai gb quan trong ctia Viét Nam, duoc xép vao nhom
san pham thuc phidm va nhém ciy thudc [1]. Theo

phan tich cta Vién Dugc lidu Viét Nam, ré ca Hoai
Son ¢6 chira 63,25% gluxit, 6,75% protit, 0,45% lipit,
2,0 - 2,8% chét nhéy, dioscin, sapotoxin, allantoin,
dioscorin va cac axit amin. Ngoai viéc ding dé an
chéng d6i, Hoai Son con 1a vi thude ¢ tic dung chira
an kém tiéu, gﬁy yéu, viém rudt man, ia chdy va ly man
tinh, md hoi trom, di tinh, khi hu, dai duong, dau lung,
di ti€u ludn, hoa mét, chong mat, hu lao, mun nhot [2].

Tai Bic Kan, Hoai Son 1a cay ban dia dugc nguoi
dan sir dung chu yéu dé ché bién cac mén an va sir dung
mdt phan nho dé 1am thude trong Pong Y. Tuy nhién,
hién nay cay Hoai Son chii yéu moc trong tu nhién hogc
dugc trong & vuon nha theo hinh thirc quang canh voi
quy md rit nhé 1é. Bién phap nhan gidng Hoai Son tir
¢t da duoc nghién ciru [4], tuy nhién, &n nay chua c6
cac giai phap k¥ thuat ddng bo trong trong va chim soc
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loai cay nay trong diéu kién sinh thai tai tinh Bic Kan.
Ngudi dan dia phuong cha yéu canh tac theo 16i kinh
nghiém. Nang suit va san lugng Hoai Son chua tuong
xtmg voi tiém ning cua dia phuong.

Su sinh trudng, phat trién ciia cdy thude ciing gidng
nhu cdy trong noi chung, phu thudce kha 16n vao ching
loai phan bén, ché do va phuong phap bon phan. Do
d6, nghién ctru vé anh huong cia phan bon thiic NPK
dén sinh truong, ning suét va tinh hinh sau bénh hai cia
cay Hoai Son tai huyén Chg Pdn, tinh Bic Kan da duoc
thuc hién nhim xéc dinh luong phan bon NPK thich
hop cho cay, gop phan hoan thién quy trinh k¥ thuat dé
tang nang suat, tir 46 nang cao thu nhap cho nguoi déan.

2. Phuong phap nghién ctru

2.1. Déi twong, vit ligu, dia diém va thoi gian
nghién cuu:

Déi twong nghién ciru: ciy Hoai Son (cu Mai)
dugc nhan tr hom cu. Cac hom cu sir dung cho thi

nghiém dugc lya chon c6 do déng déu vé kich thudc;
chidu dai 7cm; va dudng kinh hom trung binh 1,7cm.

Vat liéu nghién ciru: 1) Phan bon Pau Trau NPK
13-13-13+TE san xuat boi Cong ty C6 phan phan bén
Binh Dién. Thanh phan: Pam (N): 13%; Lan (PO, -
13%; Kali (K,0): 13%; Canxi (CaO): 1%; Magié
(MgO): 0,6%; Luu huynh (S): 6%; Sét (Fe) 90 ppm;
Kém (Zn): 15 ppm; Dong (Cu): 10 ppm; Bo (B): 90
ppm; 2) Phan HCVS Qué Lam san xuat boi Tap doan
Qué Lam. Thanh phan: Hitu co = 15%, d6 4ms = 30%,
VSV C6 dinh dam: 1*10° CFU/g + VSV Phan giai lan:
1*10°CFU/g, VSV phan giai xenlulozo: 1*10° CFU/g.

Dia diém nghién civu: xa Pai Sao, huyén Cho Pon,
tinh Bac Kan.

Thoi gian nghién ciru: tir thang 3/2020 dén thang
3/2021.

2.2. Phwong phdp nghién ciru
2.2.1. Phuong phdp bé tri thi nghiém

Thi nghiém gdm 4 cong thirc (CT) duoc bd tri theo
kiéu kh6i ngdu nhién hoan chinh véi 3 1an nhac lai.
Dién tich 6 thi nghiém 5 m? (1 m x 5 m). Cong thirc thi
nghiém: Coéng thuc 1: 1,0 tin Pau Trdu NPK 13-13-
13+TE/ha (d6i ching); Cong thirc 2: 1,3 tdn Dau Trau
NPK 13-13-13+TE/ha; Cong thirc 3: 1,5 tin Dau Trau
NPK 13-13-13+TE/ha; Cong thirc 4: 1,7 tAn Dau Trau
NPK 13-13-13+TE/ha. Nén thi nghiém 1a 7 tn phan
hitu co vi sinh Qué Lam/ha.

Thoi vu trdng vao ngdy 15/3/2020. Khoang cach
trong 1a 80 cm x 25 cm, twong duong voi mat do
50.000 cay/ha. Quy trinh bon phan cho cac cong thuc
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thi nghiém: phan hitu co vi sinh Qué Lam/ha ding bon
16t trude khi trong, ap dung cho tit ca cac cong thirc thi
nghiém; phan bon Pau Trau NPK 13-13-13+TE dung
cho bén thuc, chia 1am ba 1an bon, mdi 1an bon 1/3 tong
khéi luong. Thoi diém bén thuc: 1an 1 bon sau trong 30
ngay; 1an 2 bon sau trong 105 ngay; 1an 3 bon sau trong
195 ngay.

2.2.2. Cac chi tiéu nghién cuu va phwong phap
theo doi

Cac chi tiéu sinh truong: Thoi gian cho thu hoach
(ngay): tinh khi trdng t6i khi c6 80% sb cdy c6 14 vang
va rung; Pudng kinh than (cm): do cach gbe 5 cm. Mbi
lan nhéc lai chon 5 cdy dai dién dé do, tong s 15 cay/
cong thire thi nghiém. Dung thude kep panmme do, sau
15 ngay do mot lan. Po tdi khi 3 14n do lién tiép khong
¢6 su thay d6i vé kich thudc duong kinh thi dimg do;
Chiéu dai va chiéu rong 14 thuan thyc (cm): Mdi lan
nhic lai chon 5 cdy, téng 15 cay/cong thirc. Mdi cdy
chon 2 14 dai dién da thuan thuc (khi 14 cdy da trudng
thanh va chuyén sang mau xanh dam). Do chiéu dai la
bang cach do tir cudng 14 dén diu mép 14. Do chidu rong
1a thuan thuc & gitra 14, phan c6 dién tich 16n nhét.

Cdc chi tiéu nang sudt: Mdi 1an nhéc lai chon ngéu
nhién 5 cay, tong sb 15 cay/cong thirc dé do dém cac
chi tiéu vé nang suat: Chiéu dai cti chinh (ct to nhat ctia
mdi gbe) (cm): do tir dau dén cudi cu; Puong kinh cu
chinh (cm): do & vi tri c6 duong kinh 16n nhat & giira
ct; Khéi lwong cu/cdy (kg/cay): can toan bo khéi lwong
cl/ciy khi thu hoach; Ning suat 1y thuyét (NSLT)
(tdn/ha) = khdi lugng ci/cdy x mat do cay/ha/1000;
Ning sudt thue thu (NSTT) (tdn/ha): can toan bo sb cu
trén dién tich cac 6 thi nghiém.

Chi tiéu vé sau bénh hai: Phuong phap 1y mau,
céch tién hanh thi nghiém va chi tiéu danh gia duoc
tién hanh theo Quy chuan k¥ thuat qudc gia vé Phuong
phap diéu tra phat hién dich hai cay trong (QCVN
01-38:2010/BNNPTNT). Thanh phan, tin sudt xuat
hién sdu bénh hai dugc tinh nhu sau: Tan suét bét gap
(%) = (S6 lan bat gap cua mdi loai x 100)/ Y s6 lan
diéu tra. Mtrc do pho bién duoc danh gia: (-) Rat it phd
bién, tAn sudt bt gap < 5%; (+) it pho bién, tan suat
bét gip tir 5 — 19%; (++) Pho bién, tan suat bat gap tir
20 — 50%; (+++) Rat phd bién, tan suat bat gap > 50%.

2.2.3. Phirong phdp xir Iy s6 liéu

S6 liéu dugc phan tich phuong sai (ANOVA) bang
phin mém SAS 9.1 (SAS Institute Inc., Cary, NC,
USA).

- Chiéu cao cay
- SO0 nam chua du két luan

- Thiéu céac chi tiéu hoa sinh va chi tiéu chat lugng
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3. Két qua va ban luin

3.1. Anh hwong ciia liéu lwong phin bén NPK téi
déc diém sinh truong ciia cdy Hoai Son

Anh huéng cta lidu lugng phan bon Dau Trau NPK
13-13-13+TE t6i ddc diém sinh truong ciia ciy Hoai
Son dugc trinh bay ¢ Bang 1. Két qua xur 1y thong ké
cho thay liéu lugng phan bon Pau Trau NPK 13-13-
13+TE khac nhau khong anh huong dén thoi gian thu
hoach, chiéu dai va chiéu rong la thuan thuc cia cay
(P > 0,05), nhung c6 anh huong dén duong kinh than
(P <0,05). Cay Hoai Son khi trdng & cac mirc phan bon
Pau Trau NPK 13-13-13+TE khac nhau c6 thoi gian tir
trdng dén thu hoach dao dong trong khoang 339-345
ngdy, dudng kinh than dat 0,20-0,26 cm, chiéu dai 14
thuan thuc dat 13,8-14,8 cm, chiéu rong 14 thuan thuc
dat 7,2-8,1 cm. CT3 va CT4 c6 duong kinh than tuong
duong nhau va cao hon so véi CT1 (ddi chimg). CT2

so vo1 CT1 & CT2. CT2 ¢6 NSTT cao hon so véi CT1
(P<0,01).

Két qua clia nghién ciru nay twong tu két qua trong
nghién ctru cua Law-Ogbomo va Remison (2009) trén
loai Dioscorea rotundata Poir, khi tang muic phan bon
NPK ¢ cac murc 0, 100, 200, 300 va 400 kg/ha thi nang
sudt cu tuoi cling tang 1én. Tuy nhién, mtc boén phan
NPK t6i wu cho lodi D. rotundata trong nghién ciru nay
duoc xac dinh 1a 300 kg/ha (45 kg N + 20,37 kg P +
37,35 kg K) [5]. Trong mdt nghién ctru khac ctia Law-
Ogbomo va Remison (2008), ning suit cu tuoi cta D.
rotundata dat 24 tan/ha khi bén NPK véi lwong 300
kg/ha [6], thdp hon so véi ning sudt thiee thu cao nhdt
(30,3-31,1 tén/ha) dat dwoc trong nghién cvru hién tai.

Bang 2. Anh hwéng ciia liéu lwong phan bén NPK
téi ning suit ciia ciy Hoai Son
tai Cho Pén, Bic Kan

c6 duong kinh than twong duong CT3 va CT4 nhung Chiéu | Puong | Khdi
khong cao hon cong thire d6i chimg (P < 0,05, Bang 1). Cong | daicd | kinhci | lwogng | NSLT | NSTT
Bing 1. Anh hwéng ciia lidu lwong phan bén NPK thirc chinh | chinh | ci/ciy | (tan/ha) | (tan/ha)
t6isi P < (cm) | (em) | (kg)
o1 sinh trwéng cua cay Hoai Son
tai Chg Pdn, Bic Kan CTl | 455 | 16 | 0553 | 27.7° | 22.2¢
. ; + ... Chidu CT2 | 482 | 1.8° | 0.640° | 32.0° | 264
Thoigian DPuong Chiéu dai vone 14
Céng thirc thu hoach kinh thin 14 thudn o 5 CT3 | 500 | 210 | 07130 | 357% | 303
(NST)  (em)  thuc(cm) UAm
: thuc (cm) CT4 | 513 | 200 | 0767* | 383 | 3LI®
CT1 339,9 0,20° 13,8 72 CV% 52 6,3 6,3 7.1
CT2 ab
3441 023 14,6 7,6 LSD,,, 2 | o | 42 39
CT3 346,9 0,25 14,4 7,7 P-value
- < <
CT4 3451 0260 148 8,1 ns 0.01 | <001 | <001 | <0.01
CV% ) 74 ) ) ’Ghi chu:NSLT - nang S’udt ly thuyet; NSTT - nang
LSD suat thuc thu;, Cdc chiv s6 khac nhau ding sau cdc
0s - 0,03 - - gid tri trung binh & timg c6t thé hién su khdc biét c6 v
P-value ns <0,05 ns ns nghia; n.s - khong co y nghia.

Ghi chii: NST - ngay sau trong; n.s - khong c6 ¥ nghia.

3.2. Anh hwong ciia liéu lwong phin bén NPK téi
nang sudt cii cdy Hodi Son

Két qua trong Bang 2 cho théy, liéu lugng phan bon
thiic NPK khong c6 anh huong dén chiéu dai ci (P >
0,05), nhung c6 anh huong dén duong kinh cu, khoi
luong ct/cdy va nang suat (P < 0,01). Chiéu dai cu Hoai
son trong cac cong thtrc thi nghiém dao dong trong
khoang 45,5 - 51,3 cm. vé duong kinh cu, CT3 & CT4
¢6 duong kinh ct trong duong nhau va cao hon so voi
duodng kinh ca ciia CT1 & CT2. V& khdi luong cu/ciy
va nang suat 1y thuyét (NSLT), CT4 c6 khdi lwong cu/
cay va NSLT cao hon so véi CT1&CT2 nhung khong
cao hon so v6i CT3. CT2&CT3 c6 khbi luong ci/ciy
va NSLT tuong duong nhau va cung cao hon so véi
CT1 (P < 0,01). V& ning suat thyc thu (NSTT), cap
CT3 & CT4 ¢6 NSTT tuong duong nhau, cung cao hon

3.3. Anh hwéng ciia lidu lwgng phin bon tdi tinh
hinh sdu bénh hai trén cay Hoai Son

Co hai loai sau hai dugc phat hién trén cay Hoai
Son, bao gdm sau xanh (Diaphania indica), siu rom
(Arna pseudoconspersa) (Bang 3). Két qua nghién ctru
cho thay mirc d6 pho bién ctia cic loai gy hai nay déu
& murc tir rat it phd bién dén it phd bién o tat ca cc cong
thirc thi nghiém. Trong mot sé truong hop, bon nhidu
phan lam cho cdy sinh truéng manh nhung ciing dong
thoi khién cho sdu bénh phat sinh nhidu hon va gay
hai nang hon [7]. Tuy nhién, trong thi nghiém nay, viéc
tang luong phan béon NPK it anh huong dén tinh hinh
sau bénh hai trén cay Hoai son. Ban than Hoai son la
loai cay trong c6 it sau bénh hai. Theo tac gid Nguyén
Minh Khéi va ¢s. (2013), cdy Hoai son c6 thé bi hai
baoi rép, bo xit va bénh théi cu [8]. Tuy nhién, céc loai
gdy hai ké trén khong xuét hién trén cay Hoai son trong
nghién ctru nay. Trong khi, bénh thdi cu d& xuat hién
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néu trong trén chan ruong thip, dat qua am. Viéc cay
Hoai son trong thi nghiém nay duoc trong trén chan dét
cao, thoat nudce tot co thé 1a 1y do da han ché hiéu qua
su phat trién cta bénh.
Bang 3. Anh hwéng ciia phan bén NPK dén tinh
hinh sau bénh hai trén cay Hoai Son
tai Cho Pon, Bic Kan

ham luong Protein va ham lugng tinh bdt trong cu
Hoai son. Cac chi s6 vé ham lugng Lipid, Cholin van
Saponin khong c6 su khac biét vé mit thong ké. Cong
thtrc 3 va 4 ¢6 ham lugng Protein va tinh bt cao tuong
duong nhau va cao hon cong thuc 1 va 2 (Bang 4).

Bang 4. Anh hwéng ciia phan bén NPK téi chét
lwong cii Hoai son tai Chg Pén, Bic Kan

Ghi chii: (-) Rat it phé bién; (+) It phé bién; (++)
Phé bién; (+++) Rét phé bién.

3.4. Anh hwéng cia liéu lwong phin NPK t6i chit
lwong cu Hoai son

Két qua phan tich chat lugng ci Hoai son ciia cac
cong thirc cho thay liéu lugng NPK c6 anh huong t6i

Sau xanh Sau rom (4rna

Cing (Dz"aphania indica) ‘ pse'udoconspersa) Protein| Tinh | Lipid ?holin} S‘aponi:l
Tin TAn suit . CT o e ro 0 toan phan| toan phan

thie | fepse MECD | gy | Mcddphd R R R T
gip (%)| PRODIER | o bién 1| 7610 66,530 | 024 | 38293 | 230527

et | 5, N . ] 2 |72 [eesar| 024 | 38540 | 230243
3| 8210 [ 67,820 025 | 39,875 | 247,330

CT2 | 47 * 44 - 4 | 8250 [67.920] 024 | 39,593 | 248,637
CT3 8.9 T 5.2 T P <0,01 | <0,01 n.s n.s n.s
cv% | 086 | 038 | 236 | 227 3,30

CT4 | 11 + 7.4 * LsD,,.| 021 | 077 [ 002 | 269 23,88

3.5. Hach todn higu qud kinh té ciy Hoai son

Két qua hach toan chi tiét hiéu qua kinh té giira
4 cong thirc cho thay, cong thirc 4 (1,7 tin NPK/ha)
cho hiéu qua kinh té cao nhat (dat 87,4 triéu d@)ng/ha)
(Bang 5).

Bing 5. So sanh hi¢u qua kinh té giira cic cong thirc bon phian NPK cho ciy Hoai son tai Chg Pon

Khoan chi CT1 CT2 CT3 CT4

1.1. Cong lao dong (lam dat, lam gian, chim

soc, thu hoach) 139.000.000 [ 139.000.000 | 139.000.000 | 139.000.000
1.2. NVL (phan bon, cu gidng, coc lam gian,

day budc gian) 81.089.000 82.604.000 83.614.000 84.624.000
Téng chi phi 220.089.000 | 221.604.000| 222.614.000| 223.624.000
Téng thu 222.000.000 | 264.000.000 | 303.000.000 | 311.000.000
Thu - chi 1.911.000 42.396.000 80.386.000 87.376.000

Két qua trén ciing cho thiy vai trd quan trong cua
viéc bon bd sung NPK trong viéc nng cao ning suit va
chat lugng cii Hoai son. Mot s6 két qua nghién ctru lién
quan vé cdy c6 cli ciing cho thiy vai tro quan trong clia
viéc bon bo sung NPK dén ning suat va chat lugng cu.
Vi du, d6i voi san [9], ca rdt [10] va nghé [11].

4. Két luan

Bén phan Pau Trau NPK 13-13-13+TE trong
khoang 1,0-1,7 tan/ha khong anh huéng dén thoi gian
thu hoach, chiéu dai va chiéu rong 14 thuan thuc cta ciy
Hoai Son, nhung c6 anh huong dén duong kinh than.
Tang lidu luong phan béon Pau Trau NPK 13-13-13+TE
khong c6 anh huong dén chiéu dai cu nhung lam ting
dudng kinh cu, khdi luong ci/cay va nang suat. Cé hai
loai sau hgi dwoc phat hién trén cay Hoai Son, bao
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gdém sau xanh (Diaphania indica) va séu rém (Arna
pseudoconspersa), tuy nhién mic do gy hai khong
dang ké.

Két qua nghién ciru cho thdy mirc phan bon Dau
Trau NPK 13-13-13+TE tbi wu vé ning suat cho ciy
Hoai Son 1a 1,5 -1,7 tAn/ha, va hiéu qua kinh té dat cao
nhét & cong thiic bon 1,7 tan/ha. Khuyén nghi dua mirc
phén bon Pau Trau NPK 13-13-13+TE lugng 1,7 tin/
ha trén nén 7 tin phan hitu co vi sinh ap dung vao trong
san xuat cay Hoai son.

Loi cdm on

Nghién ctru nay dugc tai trg boi ngudn ngn sach su

nghiép Khoa hoc va cong nghé tinh Bic Kan théng qua
S¢ Khoa hoc va Cong nghé tinh Bic Kan.
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