KHOA HOC CONG NGHE

ANH HUONG CUA LUONG BON BAM, LAN, KALI
PEN SINH TRUONG, PHAT TRIEN, NANG SUAT,
HAM LUONG GLYCOALCALOID CUA CAY CA GAI LEOD

(Solanum hainanense Hance) TRONG TREN DAT DOI

TAI HUYEN NGOC LAC, TINH THANH HOA
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TOM TAT

B6 tri thi nghiém dong ruong mot nhan té, 13 cong thiic, nghién cttu anh huéng ctia 5 lwong bén dam (0, 50,
75, 100, 125 N/ha/ltta thu hoach) trén nén bon 10 t4n phan chuong + 100 P,0; + 80 K,0; 5 luong bon lan (0,
40, 60, 80, 100 P,0,/ha/lita thu hoach) trén nén bén 10 tdn phan chuéng + 125 N + 80 K,0; 5 lugng bon K,O
(0, 35, 50, 65 va 80 K,O/ha/lita thu hoach) trén nén bén 10 tdn phan chuéng + 125 N + 100 P,O, dén sinh
trudng, phat trién, nang suit, ham luong glycoalcaloid cta cay ca gai leo (Solanum hainanense Hance)
trong trén dat doi huyén Ngoc Lac, tinh Thanh Héa. Thi nghiém duoc b6 tri theo kiéu khai ngau nhién day
da (RCB), nhéc lai 3 1an va duoc lap lai trong 2 Itta thu hoach. Thoi gian thuc hién 2017 - 2018. Két qua cho
thdy: dam c6 tac dung lam ting ning suat duoc liéu, ham luong glycoalcaloid & cac luong bon 50 - 100 N.
Lan va kali déu c6 xu huong lam ting ham luong glycoalcaloid khi ting luong bon va dat cao nhat & luong
bon 40 - 60 P,0, va 35 - 50 K,0. Trén co s& thiét 1ap phuong trinh twong quan giita cac lugng bon N, P,0,,
K,O v6i nang suat duoc liéu va nang suat glycoalcaloid, lugng bén t6i da vé ky thuat dugc xac dinh & muc
107,3 N/ha/ltra thu hoach; 82,2 P,0,/ha/Itta thu hoach; 68,2 K,O/ha/lia thu hoach ddi v6i nang suét dugc
lieu va 100,8 N/ha/ltta thu hoach; 77,6 P,0,/ha/lta thu hoach; 63,5 K,O/ha/ltra thu hoach ddi v6i nang
suat glycoalcaloid. Luong bon t6i thich vé kinh té dugc xac dinh & muc 101,4 N/ha/l¢a thu hoach; 95
P,0;/ha/ltra thu hoach, 76,9 K,0/ha/ltra thu hoach d6i voi nang suat duoc liéu va 96,3 N/ha/la thu hoach;

92,0 P,0,/ha/la thu hoach; 74,4 K,0/ha/ltta thu hoach ddi v6i nang suét glycoalcaloid.
T khoéa: Cay ca gai leo, duoc liéu, glycoalcaloid, lrong bon N, P,0,, K,0, Ngoc Lic, Thanh Hoa.

1. DAT VAN BE

Cay ca gai leo (Solanum hainanense Hance)
thuoc ho ca (Solanaceae) c6 ngudn goc hoang dai,
duoc J. de Loureiro dinh loai dau tién vao nam 1790.
Cay thwong moc trong rimg, bui ram & do cao tir 300
— 1.200 m thudc cac tinh Quang Pong, Quang Tay,
Hai Nam cta Trung Quoc, Lao va Viet Nam [4]. O
nudc ta, ca gai leo phan bé & pham vi twong ddi rong,
ttr vitng nui thap dén trung du va dong bang ven bién
cac tinh Thai Binh, Ha Nam, Thanh Hoa, Nghé An
v6i cac tén goi khac la ca gai day, ca vanh, ca quynh,
ca quanh, ca lu, gai cuom va duoc st dung lam thudc
tri cam cum, bénh dij tng, ho ga, dau lung, dau nhirc
xuwong khop, thiap khoép, ran cin, gidi doc ruou [2],
[6]. Cac bo phan cta cay ca gai leo nhu than, 14, ré,
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3 Vién Duoc liéu

qua c6 chtra cac hop chat alcaloid, glycoalcaloid,
steroid saponin, flavonoid, phytosterol, chat béo,
carotenoid, coumarin, acid hitu co, duwong khtt tu do,
acid amin, trong do6 glycoalcaloid 1a hoat chat chinh
c6 tac dung tc ché su phat trién xo gan, chong viém,
bao vé gan [5], [8].

Trong nhitng nam gan day, nhu cau st dung
nguyeén liéu ca gai leo dé bao ché thuoc chita bénh,
san xuat cao ca gai leo, thuc pham bao vé sic khoe,
ché hoa tan tang manh, ngudn ca gai leo trong tu
nhién bi khai thac can kiét nén dién tich tréng ca gai
leo da timng budc duoc mé rong. Song toc dd6 mé rong
dién tich tréong ca gai leo con cham, qui mo dién tich
nho 1é, phan tan; nang suat, chat luong duoc liéu,
hiéu qua san xuat cé sy bién dong lon. Trong linh
vie phan bon, nhiéu cong trinh nghién ctru da chi ra
rang, qua trinh sinh truéng, phat trién va téng hop
cac chat dac hiéu trong cay duoc liéu phu thuoc rat
16m vao viéc cung cap cac nguyeén t6 dinh duong da
luong N, P, K va mot s6 nguyeén t6 vi luong nhu Fe,
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Zn, Mn. Tuy nhién, méi moét loai cay khac nhau, diéu
kién dat dai va ky thuat canh tac khac nhau c6 nhu
cau khac nhau vé liéu luong, ty le N, P,O5, K,0. Viec
bon qua cao hay qua thdp mot yéu to phan bon nao
d6 déu dan dén lam giam nang suat, chat luong duoc
lieu [1].

bat d@o6i tinh Thanh Ho4 tap trung chd yéu & khu
vuc phia Tay cta tinh, thudc dia giéi hanh chinh cta
11 huyén la: Nhu Xuan, Nhu Thanh, Thuong Xuan, Lang
Chanh, Ba Thuoc, Quan Hoa, Quan Son, Muong Lat, CAm
Thuy, Thach Thanh va Ngoc Lic. Téng dién tich dat tu
nhién 798.463 ha, chiém 71,84% so v6i dién tich toan tinh;
dién tich dat nong nghiép 102.650 ha, chiém 12,86%
dién tich tu nhién toan ving [3]. Véi diéu kién khi hau
nhiet doi, dat dai phi nhiéu, cht yéu la cac loai dat
feralit phat trién trén d4 macma (bazo, trung tinh,
axit), da tram tich va da bién chat, tai nguyén nuodc
phong phu, da dang (nudc song, sudi, ho, dap) khong
bi 6 nhiém boi cidc nguyén t6 kim loai nang va du
luong thuoc ve thyc vat. Vung doi nui phia Tay tinh
Thanh Hoéa duoc danh gia 1a khu vuc c6 tiém nang va
thé manh cho phat trién cac loai cay duoc lieu noi
chung, cay ca gai leo noi rieng. Két qua nghién ciu
ctia Trung tam Nghién cttu Duoc liéu Bic Trung bo
cho thay, ham luong glycoalcaloid toan phan tinh theo
solasodin cia mau ca gai leo thu thap tai huyén Ngoc
Lac, tinh Thanh Hoa 1a kha cao, dat 0,34%, so véi 0,1%
theo qui dinh trong Duoc dién Viet Nam [7]. Tuy
nhién, cho dén nay, cac cong trinh nghién ctu vé ky
thuat san xuat noi chung, phan boén ndi rieng cho cay
ca gai leo & viing dat nay con rat han ché.

Nghién cttu duoc thuc hién nham muc dich xac
dinh luong boén dam, lan, kali cho cay ca gai leo
(Soalum hainanense Hance) trén dat doi huyén Ngoc
Lac, tinh Thanh Héa dat nang suit duoc liéu, nang
sudt glycoalcaloid va hiéu qua bén phan cao nhét.
Qua d6 tao co sé dé phd bién van dung, goép phan
hinh thanh va phat trién bén vitng vung san xuat
duoc lieu ca gai leo & cac dia phuong khu vuc phia
Tay cta tinh Thanh Hoéa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ciru

Loai ca gai leo (Solanum hainanense Hance)
hién dang luu gi tai Trung thm Nghién ctu Duoc
lieu Bac Trung bd da duoc chap nhan dang ky bao ho
giong cay trong moi tai Thong bao s6 805/TB-TT-

VPBH ngay 10/7/2017 ctia Cuc Trong trot - Bo Nong
nghiép va PTNT.

Thi nghiém duwoc bo tri trén loai dat feralit nau
d6 phat trién trén d4 macma bazo trung tinh tai xa
Ngoc Son, huyén Ngoc Lic, tinh Thanh Hoéa. Dat
c6 thanh phan co gi6i thit nhe, do pH 6,55; ham
luong chat hitu co téng s6 1,87%; dam téng so
0,104%; lan téng so6 0,209%; lan dé tiéu 53,71
mg/100g dat; kali téng s6 0,137%; kali trao ddi
18,28 mg/100g dat; dung tich hap thu 18,95
1d1/100g d@at. Ham lwong cac nguyeén to kim loai
nang: As 8,39 ppm; Zn 76,01 ppm; Pb 57,26 ppm;
Cu 49,92 ppm; Cd 0,212 ppm, thudc gi6éi han cho
phép theo QCVN 03: 2015/BTNMT cua Bo Tai
nguyén va Moéi truong. Ham leong du luong thudc
bao vé thuc vat: Dalapon; Diazinon; Dimethoate;
Methamidophos; Lindane; DDT; 24D va
Fenobacarb khong phat hién c6 trong dat. Cac chi
tiéu chat luong ngudn nudc tudi: pH 7,29; DO 5,54;
Cl 14,12 mg/L; Bo 0,125 mg/L; As 0,00077 mg/L;
Hg 0,00012 mg/L déu nam trong gioi han cho
phép theo QCVN 39: 2011/BTNMT cta Bo Tai
nguyén va Moi truong.

Thi nghiém st dung ngudn phan chuédng tai dia
phuong, cac loai phan khoang thong dung trén thi
truong: uré 46% N; supelan 16% P,Os5; kali clorua 60%
K,0.

2.2. Phuong phap nghién ciru
2.2.1. BO tri thi nghiém

Thi nghiém doéng ruong mot nhan t6, 13 cong
thire, nghién ctru anh huéng cia 5 lwong bon dam (0,
50, 75, 100, 125 N/ha/Ita thu hoach) trén nén boén
phan 10 t4n chudng + 100 P,O; + 80 K,O (nén 1); 5
luong boén lan (0, 40, 60, 80, 100 P,Os/ha/lka thu
hoach) trén nén bon 10 tin phan chudng + 125 N +
80 K,O (nén 2); 5 luong bon kali (0, 35, 50, 65, 80
K,0/ha/ltta thu hoach) trén nén bon 10 tidn phan
chuéng + 125 N + 100 P,O; (nén 3) dén sinh trudng,
nang suat, ham luong glycoalcaloid cta cay ca gai leo
trong trén dat doi huyén Ngoc Lac, tinh Thanh Hoa.
Cong thuc thi nghiém cu thé nhu sau:

CT1. Nén 1 (10 tAn phan chuong + 100 P,O5+ 80
K,0)

CT2.Nén1+50N.

CT3.Nén1+75N.

CT4.Nén 1+ 100 N.
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CT5.Nén 1+ 125N.

CT6. Nén 2 (10 tan phan chudng + 125 N + 80
K,0).

CT7.Nén 2 + 40 P,0s,
CT8. Nén 2 + 60 P,0s,
CT9. Nén 2 + 80 P,0.

CT10. Nén 3 (10 tan phan chudng + 125N + 100
P,05).

CT11. Nén 3+ 35 K,0.
CT12. Nén 3+ 50 K,0.
CT13. Nén 3 + 65 K,0.

Thi nghiém duoc bo tri theo khoi ngau nhién
day @i (RCB), nhac lai 3 1an. Dién tich 6 thi nghiém
12 m? (rong 2,4 m x dai 5 m), 3 luéng/6, mdi luéng
trong 2 hang, méi hang trong 10 cay (khoang cach
hang 40 cm, khoang cach cay 50 cm), tong s6 60
cay/o.

2.2.2. Cdc bién phap ky thuat dp dung trong thi
nghiém

- Ky thuat bon phan: bon 16t 100% phan chudng
va phan lan truoc khi trong hodc sau khi thu hoach
Itta 1. Bon thuc chia 3 lan:

+ Doi voi 1ta 1: bon 30% téng luong N vao thoi
diém 30 ngay sau trong; 40% téng luong N va 50%
téng luong K,O vao thoi diém 60 ngay sau trong; 30%
tong lwong N va 50% tong luong K,O con lai vao thoi
diém 90 ngay sau trong.

+ Doi voi lta 2: bon 30% téng luong N vao thoi
diém 10 ngay sau khi thu hoach lta 1; 40% tong
luong N va 50% tong luong K,O vao thoi diém 40
ngay sau khi thu hoach ltra 1; 30% tong luwong N va
50% tong luong K,O con lai vao thoi diém 70 ngay
sau khi thu hoach luta 1.

- Cac bién phap ky thuat canh tac khac: Ngoai
yéu t6 phan bon, cac bién phap ky thuat tréong, cham
soc, twdi nudce, bao vé thuc vat va thu hoach trong thi
nghiém duoc ap dung thong nhat theo qui trinh
khuyén cdo ctia Vién Duoc liéu [9].

223 Chi tiéu va phuong phap theo doi ngoai
dong ruong

Trong mdi 6 thi nghiém, c6 dinh 10 cay theo
phuong phap duong chéo bang cach danh dau dé
theo doi cac chi tiéu sinh trudng, nang suat va ham
luong glycoalcaloid:

- Sinh truéng: theo doi thoi gian qua cac giai
doan sinh trudéng, phat trién; theo doi duwong kinh
goc, chiéu cao cay, s6 canh cap vao cac thoi diém 30,
60, 90 ngay va khi thu hoach. Tinh gia tri trung binh,
cu thé:

+ Thoi gian tir trong/thu hoach 1ta 1 dén phan
canh (ngay): S6 ngay tur trong/thu hoach Itta 1 dén
khi c6 5% s6 cay trong 6 xudt hién canh cip 1 dau
tién.

+ Thoi gian tir trong/thu hoach Itta 1 dén ra hoa
(ngay): S6 ngay tur trong/thu hoach ltta 1 dén khi c6
5% so cay trong 6 xuat hién hoa dau tién.

+ Thoi gian tir trong/thu hoach ltta 1 dén hinh
thanh qua: S6 ngay tir trong/thu hoach Itta 1 dén khi
c6 5% so cay trong 6 xuat hién qua dau tién.

+ Thoi gian tir trong/thu hoach ltta 1 dén thu
hoach (ngay): s6 ngay tir trong/thu hoach lira 1 dén
thu hoach ltra 1/Itra 2.

+ Chiéu cao cay (cm): Do tir goc dén dinh sinh
trudng cla cay.

+ S0 canh cap 1 (canh): dém s6 canh cdp 1 trén
cay.

- Nang suat ca thé tuoi (g/cay): can khoi luong
tuoi cta 10 cay theo doi, tinh khoi lugng trung binh.

- Ham luong chat kho (%) xac dinh theo tiéu
chuin nganh 10TCN 842: 2006.

- Nang suat duoc liéu (tdn/ha): Thu toan bo
duoc lieu trén 6, phoi kho, can khai luong va tinh
nang suat thuc thu, quy ra tdn/ha.

- Nang suat glycoalcaloid (kg/ha) = nang suat
duoc lieu x ham luong glycoalcaloid

- Hiéu qua kinh té€ bon phan:

+ Hiéu suat phan bon (kg duoc liéu; kg
glycoalcaloid/kg phan bon) = khoi luong duoc lieu
(kg); khai luong glycoalcaloid (kg) ting thém khi
bén thém 1 kg phan bén.

+ Ty suat loi nhuan bén phan (Value Cost Ratio —
VCR) = gi4 tri san phdm duoc liéu; gia tri hoat chat
glycoalcaloid ting thém do bon phan so voi tién mua
phan bén tang thém.

2.2.4. Phan tich trong phong

- Phan tich ham luong glycoalcaloid toan phan
tai Vien Duoc liéu theo phuong phap quang phé hap
thu t ngoai (phu luc 4.1 Dugc dién Viét Nam V);
phan tich cac chi tiéu chat luong dat, nudc tai phong
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thi nghiém Vien Thé nhuong Nong hoa: pH TCVN
8941: 2011/BTNMT; OM% TCVN 8942:
2011/BTNMT; N% TCVN 8557: 2010/BTNMT;
P,0:% TCVN 5225: 2009/BTNMT; K,0% TCVN 8662:
2011/BTNMT; CEC TCVN 8660: 2011/BTNMT;
ham luong cac nguyen t6 kim loai nang As, Cd, Pb,
Cu, Zn tén du trong dat: QCVN 03: 2008/BTNMT;
cac chi tieu chat luong nuéc BOD, COD, As, Cd, Pb,
Cu, Zn: QCVN39: 2011/BTNMT.

22.5. Xirly s6'lieu

- Tinh sai s6 thi nghiém (CV%) va gi6i han sai
khéc nhé nhat c6 y nghia (LSD) & muc xac suat 95%
bang chuong trinh IRRISTAT 5.0.

- Xac dinh luong boén toi da vé ky thuat va toi
thich vé kinh té trén co s& van dung dinh luat vé hiéu
suat phan bon giam dan dé thiét lap phuong trinh
tuong quan bac 2 (y = ax’ + bx + ¢) gitta luong phan
bon voi nang suat duoc liéu, nang suat glycoalcaloid

theo cong thic ctia Michel Lecompt, 1965 (dan theo
Vi Hitu Yem, 1998) [10].

+ Lieong bon toi da vé ky thuat (kg/ha) =-b/2a

+ Luong bon toi thich vé kinh té€ (kg/ha) = (y -
b)/2a.

Trong d6: a, b 1a cac hé s6 cta phuong trinh
tuong quan; y la khoéi luong duoc lieu; khoi luong
glycoalcaloid dit dé mua duogc 1 kg phan bon.

2.2.6. Thoi gian, dia diém thi nghiém

Thoi gian tir thang 10/2017 dén thang 11/2018.
bia diém tai huyén Ngoc Lic, tinh Thanh Hoa.

8. KET QUA NGHIEN CUU

3.1. Anh huéng cfia cac Iuong bén dam, 1an, kali
dén sinh truirdng ctia ciy ca gai leo

Két qua nghién cttu anh huwong ctia cac luong
bon dam, lan, kali dén sinh truong ciia cay ca gai leo
trong trén dat doi huyén Ngoc Lic, tinh Thanh Hoa
duoc trinh bay trong bang 1 va 2.

Béang 1. Anh hudng lirong bon dam, 1an, kali dén thoi gian sinh triedng va dong thai ting trudng
duong kinh goc cay ca gai leo trong trén dat doi huyén Ngoc Lic, tinh Thanh Hoa

Thoi gian tir tr(“)}qg/ thu boach ltra 1 dén Puong kinh géc (cm)
TT Cong thic nEay. (ng?y)
Phan Ra Hinh 0 Thu 30 60 ngay 90 Thu
canh hoa thanh qua | hoach | ngay ngay hoach
1 Nén 1+ 0N 25 136 148 171 0,26 0,35 0,51 0,56
2 Nén1+50N 19 144 151 176 0,32 0,42 0,61 0,71
3 Nén1+75N 16 146 153 178 0,36 0,48 0,69 0,82
4 Nén 1+ 100 N 14 146 154 180 0,38 0,51 0,74 0,87
5 Nén1+125N 12 148 156 183 0,39 0,52 0,76 0,90
6 Nén 2 + 0 P,O; 22 158 170 191 0,29 0,41 0,60 0,69
7 Nén 2 + 40 P,O, 17 153 160 188 0,33 0,47 0,68 0,81
8 Nén 2 + 60 P,Os 15 152 158 187 0,35 0,50 0,73 0,86
9 Nén 2 + 80 P,Os 13 150 157 186 0,37 0,51 0,75 0,89
10 Nén 3+ 0K,0 18 153 161 188 0,33 0,44 0,64 0,73
11 Nén 3 +35K,0 15 151 160 186 0,36 0,49 0,71 0,84
12 Nén 3 + 50 K,0 14 150 159 185 0,38 0,51 0,74 0,88
13 Nén 3 + 65 K,0 13 149 158 184 0,39 0,52 0,76 0,89
LSD,; 0,05
CV% 8,1

Ghi chu: So'liéu trung binh cua 2 Ita thu hoach. Nén 1: 10 tan phan chuong/ha + 100 kg P,Os/ha + 80
kg K,O/ha; nén 2: 10 tan phan chuong/ha + 125 kg N/ha + 80 kg K,O/ha; nén 3: 10 tin phan chuong/ha +

125 kg N/ha + 100 kg P,O5/ha.
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Béng 2. Anh hudng ctia lurgng bén dam, lan, kali @&n dong thai ting trudng chiéu cao, dong thai phan canh
clia cay ca gai leo trong trén dat déi huyen Ngoc Lic, tinh Thanh Hoa

Chiéu cao cay (cm) S6 canh cdp 1 (canh/cay)

TT Cong thuc 30 60 90 Thu 30 60 90 Thu
ngay ngay ngay hoach | ngay | ngdy | ngay hoach

1 Nén1+0N 21,43 | 55,17 69,81 81,56 | 2,40 | 4,69 6,40 6,37

2 Nén1+50N 27,25 | 70,14 88,76 108,5 | 3,00 | 5,86 7,99 8,26

3 Nén1+75N 30,62 | 7881 99,72 | 123,66 | 3,25 | 6,34 8,67 9,47
4 Nén 1+ 100N 32,53 | 83,74 | 10595 | 131,38 | 3,42 | 6,74 9,14 10,13
5 Nén 1+ 125N 33,49 | 86,22 | 109,10 | 13528 | 3,50 | 6,80 9,30 10,23

6 Nén 2 + 0 P,O; 25,54 | 68,61 86,58 | 105,36 | 2,61 | 5,01 6,96 7,22

7 Nén 2+40P,0, | 2885 | 77,51 98,01 | 122,59 | 3,10 | 5,88 8,22 8,87

8 Nén2+60P,0; | 30,49 | 82,15 | 104,39 | 130,15 | 3,34 | 6,37 8,87 9,73
9 Nén2+80P,05 | 31,78 | 84,90 | 108,13 | 134,33 | 3,46 | 6,61 9,09 10,29

10 Nén 3+ 0K,0 28,33 | 73,34 91,96 | 111,24 | 2,84 | 5,42 7,63 8,35

11 Nén 3 + 35 K,0 31,21 | 80,57 | 101,64 | 126,41 | 3,25 | 6,29 8,69 9,45
12 Nén 3 + 50 K,0 32,63 | 84,23 | 106,26 | 132,16 | 3,40 | 6,63 9,11 10,07
13 Nén 3 + 65 K,0 33,25 | 86,07 | 108,41 | 134,26 | 3,46 | 6,72 9,19 10,19
LSD,; 13,66 1,14

CV% 6,8 7,4

Két qua & bang 1 va 2 cho thay:

- boi voi thoi gian sinh truéng: dam lam rat ngan
thoi gian tir trong dén phan canh, lam cham qua trinh
ra hoa, hinh thanh qua va kéo dai thoi gian tir trong
dén thu hoach cta cay ca gai leo. Lan va kali déu co
xu huéng chung la rat ngan thoi gian qua cac giai
doan sinh trudng, phat trién, tir trong dén phan canh,
ra hoa, hinh thanh qua va thu hoach, trong d6 anh
hudng cua lan 1a r6 hon so voi kali. Déi voi dam, thoi
gian tir trong dén thu hoach dao dong tir 176 ngay &
luong bon 50 N dén 183 ngay & luong bon 125 N,
trung binh 179,3 ngay, dai hon 8,3 ngay so véi cong
thiec khong bon dam (CT1). Dai voéi lan va kali, thoi
gian tir trong dén thu hoach dao dong tir 188 ngay va
186 ngay & luong bon 40 P,O; va 35 K,O dén 183
ngay & luong bon 100 P,O; va 80 K,O, trung binh
186,0 ngay va 184,5 ngay, dai hon 5,0 ngay va 3,5
ngay so véi cong thixc khong boén 1lan (CT6) va cong
thirc khong bon kali (CT10), tuong tng.

- Poi voi cac chi tiéu sinh trudng: lwong bon
dam, 1an, kali c6 anh hudéng ro rét dén dong thai ting
truong duong kinh goc, chiéu cao cay, so canh céap 1
clia cay ca gai leo. Trén nén bén 10 tdn phan chuong
+ 100 P,O; + 80 K,0, duong kinh goc, chiéu cao cay,
s6 canh céap 1 qua cac thoi ky theo doi 30, 60, 90 ngay
va khi thu hoach déu tang dan & cac luong bon tir 50 -
125 N: dwong kinh goc khi thu hoach ting trung binh

47,3% (0,27 cm); chiéu cao cay tang 56,0% (44,63 cm);
s6 canh cép 1 tang 46,4% (3,06 canh/cay) so voi cong
thic khong bon dam (CT1). Trong dé luong bén 50
N va 75 N ¢6 muc tang cao nhat, chénh léch vé
duong kinh goc, chiéu cao cay va s6 canh cap 1 khi
thu hoach gitta hai mic bén 50 N va 75 N vuot gi6i
han sai khac nho nhat cé y nghia & mtc xéac suat P =
95%. Trén nén bon 10 tAn phan chuong + 125 N + 80
K,0, duong kinh goc, chiéu cao cay, s6 canh cip 1
tang dan & cac luong bon tir 40 - 60 P,O; va dimng lai &
mutc bon 80 - 100 P,Os. Tuy nhién sy khac biét chi
thé hién ro khi so sanh voi cong thitc khong bon lan
(CT6) con gitta cac luogng bon lan khac nhau mic
chénh léch thap va chua vuot giéi han sai khac nho
nhat c6 y nghia & muc xac xuat P = 95%. Trén nén
bon 10 tan phan chuéng + 125 N + 100 P,O- mtrc ting
vé duong kinh goc, chiéu cao cay, so6 canh cip 1 chi
¢6 y nghia khi so sanh cac céng thirc c6 bon kali voi
cong thiee khong bon kali. Puong kinh goc, chiéu
cao cay, so canh cip 1 khi thu hoach trung binh caa
cac cong thie bon tir 35 - 80 K,0O ting so véi cong
thitc khong bon kali (CT10) 1an luot 1a 20,2% (0,15
cm); 16,5% (18,0 cm) va 35,5% (2,56 canh/cay). Trong
d6 chénh léch giita cong thiec bén 35 K,O so véi
cong thic khong thie kali (CT 10) 1a 0,11 cm vé
duong kinh goc; 16,9 cm vé chiéu cao cay va 1,65
canh vé s6 canh cédp 1, vuot gioi han sai khac nho
nhat co y nghia & muc xac suat P = 95%.

50 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2022



KHOA HOC CONG NGHE

3.2. Anh huéng ciia lirgng bén dam, 1an, kali dén ning sut, chét luong dugce litu ca gai leo

Bang 3. Anh hudng ctia lirong bon dam, lan, kali @én niing sust, ham heong glycoalcaloid va ning sudt lycoalcaloid

cay ca gai leo tréng trén dat d6i huyén Ngoc Lic, tinh Thanh Ho4

Nangosué{t Ty 16 chit Nang suat Ham luong Nang suat
TT Cong thic ca thé twoi kh (;) @) dug’c lieu glycoalcaloid | glycoalcaloid
(g/cay) (tan/ha) %) (kg/ha)
1 Nén1+0N 126,88 35,54 1,81 0,84 15,26
2 Nén1+50N 163,13 36,65 2,46 0,93 22,88
3 Nén1l+75N 176,62 36,71 2,86 0,96 27,36
4 Nén1+100N 179,09 36,73 2,95 0,96 28,29
5 Nén1+125N 178,45 36,32 2,81 0,94 26,41
6 Nén 2 + 0 P,O- 149,52 34,16 2,28 0,71 16,11
7 Nén 2 + 40 P,O- 174,51 35,37 2,70 0,82 22,11
8 Nén 2 + 60 P,O- 177,34 35,84 2,78 0,94 26,22
9 Nén 2 + 80 P,O, 178,36 36,18 2,81 0,94 26,41
10 Nén 3 + 0 K,0O 156,47 34,63 2,32 0,64 14,85
11 Nén 3 + 35 K,0 173,49 35,97 2,71 0,82 22,13
12 Nén 3 + 50 K,O 177,23 36,28 2,78 0,94 26,13
13 Nén 3 + 65 K,0 178,53 36,32 2,80 0,94 26,32
LSD,; 0,36 0,06 3,28
CV% 8,2 4,4 8,4

* S6'liéu trung binh cua 2 liza thu hoach

Két qua & bang 3 cho thay: Luong bon dam, lan,
kali c6 anh huong khac nhau dén nang suit ca thé
tuoi, ham luwong chat kho va nang suat, chat luong
duoc, dan dén khac nhau vé nang suét glycoalcaloid.
Trén nén bon 10 tin phan chuéng + 100 P,O; + 80
K,O ning suat ca thé tang dan & cac luong bon tir 50 -
100 N; ham luong chat kho tiang & luong bon 50 - 75
N sau d6 giam dan & luong bon 100 - 125 N; ning
suat duoc liéu tang & cac luong bon 50 - 100 N; ham
lwong glycoalcaloid ting & cac lwong bén 50 — 75 N,
dimg lai & lwong bon 100 N va giam nhanh & luong
boén 125 N, tir d6 dan dén nang suat glycoalcaloid
tang & cac lwong bon 50 - 100 N va diumng lai & luong
bon 125 N. So véi cong thire doi chimg khong bon
dam (CT1) nang suat duoc liéu trung binh cta cac
luong bon 50 N, 75 N va 100 N dat 2,70 tan/ha, ting
49,4% (0,89 tdn/ha); ham luong glycoalcaloid trung
binh cta cac luong bon 50 N va 75 N 1a 0,94%, tang
0,1%; nang suat glycoalcaloid trung binh ctia cac mirc
boén 50 N, 75 N va 100 N dat 26,18 kg/ha, tang 71,5%
(10,91 kg/ha). Mt ting vé niang suat duogc lieu, ham
luong glycoalcaloid va nang suat glycoalcaloid khi so
sanh véi cong thic khong bon dam (CT1) va so sanh
gitta cac muc bon N néu trén 1a rat dang tin cay. Anh
hudéng cta lan trén nén bén 10 tdn phan chudng +

125 N + 80 K,O va kali trén nén bén 10 tan phan
chuong + 125 N + 100 P,O5 déu c6 xu huéng chung la
ting nang suat ca thé, ham luong chat kho, nang suat
duoc liéu & luong bon 40 P,O; va 35 K,0O va ding lai
tr lwong bon 60 P,O; va 50 K,O; ham Iluong
glycoalcaloid tang & lwong bon 40 - 60 P,O va 35 — 50
K,O va dimg lai tir luong bon 80 P05 va 65 K,0. Tir
d6 dan dén lam tang nang suat glycoalcaloid & luong
bon 40 - 60 P,O5 va 35 - 50 K,0. So v6i cong thic
khong bén lan (CT6) va céng thicc khong bon kali
(CT10) nang suat duoc lieu ting 18,3% (0,42 tan/ha)
& luong bon 40 P,O va 16,8% (0,39 tdn/ha) & luong
bon 35 K,O; ham lwong glycoalcaloid ting 0,11% va
0,12% & Iuong bén 40 P,0; va 60 P,0,; tang 0,18% va
0,12% & lwong bon 35 K,Os va 50 P,Os, dan dén nang
suat glycoalcaloid ting 36,6% (5,92 kg/ha) va 18,6%
(4,11 kg/ha) & luong bon 40 P,O5 va 60 P,Os;, tang
49,1% (7,28 kg/ha) va 18,1% (4,0 kg/ha) & luwong bon
35 K,05 va 50 P,O;. Muc chénh léch vé nang suat
duoc lieu, ham luong glycoalcaloid va nang suat
glycoalcaloid néu trén déu vuot giéi han sai khac nho
nhat co y nghia & muc xac suat P = 95%.

Tir cac két qua phan tich trén cho thdy dam 1a yéu
to lam tang nang sudt, chat luong duoc liéu khi bon &
luong thap (50 -75 N), nguoc lai gidm nang suat, chat
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luong duoc lieu & cac luong bén cao (100 - 125 N). Lan
va kali c6 xu huéng lam tang nang suat, chat luong
duoc liéu & tat ca cac bon tir thap dén cao, song mic
tang thap va chi ¢ y nghia khi so sanh véi cong thirc
khong bén, con gitta cac muc bon ké tiép nhau, sw khac

K,0O doi voi chi tieu ham luong glycoalcaloid va niang
suat glycoalcaloid. Ttr mttc bon 80 - 100 P,O5 va 65 - 80
K;O mutc chénh léch chua vuot giéi han sai khac nhé
nhat c6 y nghia & mtc xé4c suat P = 95%

3.3. Hiéu qua bén dam lan, kali cho cay ca gai leo

biét chi thé hién ro & luong bon 40 - 60 P,O va 35 - 50

Bang 4. Hiéu qua bén dam, 1an, kali cho cay ca gai leo trong trén dat @di huyeén Ngoc Lic, tinh Thanh Héa
Cheénh léch niang G;Z;H ‘[S}?;rll)}:;m Ty suat loi
suat voi khong bon | Hiéu suat phan bon g X Chi phi nhuan bén
. A b6n phan N A
Yéu phan o e phan phan (VCR)
. (triéu dong) .
to Luong NG K bén ting
phan | bén | Nang ang 5 Kg P6i | ... .| them | P6i | .. ..
, . suat duoc . boi voi . .. | boivoi
bén suat I 1| Tiew/k glycoalcal | voi I 1 (triéu voi I 1
duoc lieu g ycqa eu . g oid/kg duoc £ ycga dong) duoc g yC(?a
(t4n/ha) caloid phan hanbon | lieu caloid lisu caloid
(kg/ha) bén p i i
50 0,65 7,62 13,00 0,15 19,50 22,86 1,85 10,55 | 12,37
N 75 1,05 12,10 14,00 0,16 31,50 36,30 2,77 11,36 | 13,10
100 1,14 13,03 11,40 0,13 34,20 39,09 3,70 9,25 10,58
125 1,00 11,15 6,67 0,07 30,00 | 33,45 5,54 5,41 6,03
40 0,40 6,00 10,00 0,15 12,00 18,00 0,88 13,71 | 20,57
P,O; 60 0,52 10,11 8,67 0,17 15,60 | 30,33 1,31 11,89 | 23,11
80 0,53 10,30 6,63 0,13 15,90 30,90 1,75 9,09 17,66
100 0,53 10,30 5,30 0,10 15,90 30,90 2,19 7,27 14,13
35 0,39 7,28 11,14 0,21 11,70 | 21,84 1,05 11,14 | 20,80
K,0 50 0,46 11,28 9,20 0,23 13,80 | 33,84 1,50 9,20 | 22,56
65 0,48 11,47 7,38 0,18 14,40 | 34,41 1,95 7,38 | 17,65
80 0,49 11,56 6,13 0,14 14,70 | 34,68 2,40 6,13 | 14,45

* Gid san pham: duoc lieu 30.000 d/kg; glycoalcaloid 3.000.000 d/kg. Gii phan bon: Uré 17.000 d/kg;

supe Ian 3.500 d/kg; kali clorua 18.000 d/kg.

Bang 4 cho thdy, trén nén bon 10 tidn phan
chuong + 100 P,Os + 80 K,O, hiéu suat va ty suat loi
nhuan bén N ting dan & luong bon 50 - 75 N, sau dé
giam dan & luong bon 100 — 125 N. Mtc bon dat hiéu
suat va VCR cao nhat 1a 75 N, dat 14,0 kg duoc lieu
va 0,16 kg glycoalcaloid; VCR dat 11,36 va 13,1 doi
voi nang suat duoc lieu va niang suat glycoalcaloid,
tueong tng. Hiéu suat va ty suat loi nhuan bon phan
doi voi lan trén nén bén 10 tdn phan chuong + 125 N
+ 80 K,0 va doi v6i kali trén nén bon 10 tin phan
chuong + 125 N + 100 P,Os déu tuan theo xu huéng
chung 1a gidm dén khi tang dan lwong bon déi véi chi
tiéu nang suat duoc liéu; taing dan tir lwong bon 40 -
60 P,O5 va 35 — 50 K,0, sau do giam dan ¢ luong bon
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80 - 100 P,0O; va 65 - 80 K,O d6i voi chi tieu nang suat
glycoalcaloid. Mitc bon dat hiéu suit phan bon cao
nhat doi voi nang suat duoc liéu 1a 40 P,O; (dat 10,0
kg) va 35 K,0O (dat 11,14 kg); doi voi ning suat
hglycoalcaloid 1a 60 P,O; (dat 0,15 kg) va 50 K,O (dat
0,21 kg). Ty suat loi bon phan dat 11,89 va 23,11 &
lwong boén 60 P,Os; dat 9,20 va 22,56 & luong boén 50
K,0, doi v6i nang suit duoc liu va niang sudt
glycoalcaloid, trong ting.

Tur két qua phan tich trén cho thay luong bon dat
hiéu suét va ty suat loi nhuan bén phan cao nhat 1a
100 N, 40 P,0s, 35 K,O d6i v6i nang suat duoc lieu;
100 N, 60 P,0; 50 K,O d6i véi nang suat
glycoalcaloid.
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3.4. Luong bén dam l4n, kali t6i da vé ky thuat va
t6i thich vé kinh t&€ cho cay ca gai leo

Trén co s& van dung dinh luat vé hiéu suat phan
bon giam dan [10] phuong trinh twong quan bac 2
gitta cac lugng bon N, P,0O5 K,0 voi nang sudt duoc
lieu, nang suat glycoalcaloid ctia ciy ca gai leo trong
tren dat déi huyén Ngoc Lic, tinh Thanh Héa duoc
xac dinh nhu sau:

Phuong trinh twong quan gita:

+ Luong bon N voi nang suat duoc liéu:

y =-0,0962 x? + 20,641 x + 1782,8. (R2 = 0,9709)

+ Luong bon P,Os v6i nang suat duoc liéu:

y=-0,0802x%+ 13,178 x + 2284,4. (R2 = 0,9967)

+ Lurong bon K;0O v6i nang suat duoc lieu:

y =-0,1062 x* + 14,481 x + 2322,6. (R2 = 0,9975)

+ Luong bon N voi nang suat glycoalcaloid:

y =-0,0012 x* + 0,2434 x + 14,949. (R2 = 0,9708)

+ Luong bon P,O,voi nang suat glycoalcaloid:

y =-0,0012 x* + 0,228 x + 15,912. (R2 = 0,975)

+ Luong bon K,O voi nang suat glycoalcaloid:

y =-0,002x%+ 0,3074 x + 14,707. (R2 = 0,9803)

Tir cac phuong trinh tuwong quan luong bon N,
P,0;, K,O t6i da vé ky thuat va t6i thich vé kinh té
duoc xac dinh va trinh bay trong bang 5.

Béang 5. Lugng bon dam, 1an, kali t6i &a vé ky thuat va toi thich vé kinh t€ d6i véi ning suat duoc liéu,

ning sudt glycoalcaloid cta cay ca gai leo trong trén dit d6i huyén Ngoc Lic, tinh Thanh Hoa
Yéu 6 phan Luong bon t6i da vé ky thuat (kg/ha) Luong bon t6i thich vé kinh té (kg/ha)
, b Doi voi nang suat | Dai voi nang suat Doi voi nang suat Dai voi nang suat
bén s . . .
duoc liéu glycoalcaloid duoc lieu glycoalcaloid
N 107,3 100,8 101,4 96,3
P,0, 82.2 776 95,0 92,0
K,O 68,2 63,5 76,9 74,4

Két qua & bang 5 cho thdy, so véi luong bon toi
da vé ky thuat, luong boén toi thich vé kinh té€ doi voi
nang suat duoc lieu va niang suat glycoalcaloid thap
hon trung binh 5,0% doi voi dam (5,2 kg N/ha); cao
hon 17,1% doi voi lan (13,6 kg P,Os/ha) va 15,0% doi
voi kali (9,8 kg K,0/ha). O lugng bén t6i thich vé
kinh té, luong bon N, P,0O., K,0O d6i v6i nang suat
glycoalcaloid thdp hon trung binh 3,81%. Muc tiéu
boén phan cho cay ca gai leo khong chi nham dat
nang suat duoc liéu cao ma 1a nang suét glycoalcaloid
v6i muttc bon t6i thich vé kinh té. Vi vay luong bon
96,3 N; 92,0 P,O;; 74,4 K,0O cho 1 ha/ltta thu hoach
duoc xac dinh la luong bon phu hop cho cay ca gai
leo trong trén dat doi tinh Thanh Hoa. So voi luong
bon theo qui trinh khuyén céo cta Vién Duoc liéu
(100 N + 75 P,O; + 62,5 K,O/ha lita thu hoach), luong
bon lan ting 22,7% (17 P,0s); luong bon kali ting
19,2% (12 K,0). Lan va kali khong lam ting nang suat
duoc lieu & cac muc bén cao (80 - 100 P,O;) va (65 -
80 K,0), song c6 anh huong tich cuc dén ham luong
glycoalcaloid, dan dén tang nang suat glycoalcaloid.
biéu nay hoan toan phu hop véi dinh luat vé wu tiéen
chat luong san phdm trong bén phan cho cay trong
[10].

4. KET LUAN

Luong bon dam, lam, kali c6 anh huong khac
nhau dén sinh trudng, nang suat, chat luong duwoc
lieu cay ca gai leo trong trén dat doi huyeén Ngoc Lic,

tinh Thanh Hoa. Pam c¢6 tac dung lam ting nang
suat duogc lieu, ham luong glycoalcaloid & cac luong
bon 50 - 100 N va giam & luong bon 125 N. Lan va
kali déu co6 xu huong lam ting ham luong
glycoalcaloid khi tang luong bén va dat mirc tang cao
nhat & luvong bon 40 - 60 P,Os va 35 - 50 K,O. Trén co
s& thiét 1ap tuwong quan gitra cac luong bon N, P,O.,
K,O véi nang suat duoc liéu, nang suat glycoalcaloid,
luong bon t6i da vé ky thuat duoc xac dinh & mic
107,3 N; 82,2 P,0O;; 68,2 K,O cho 1 ha/liza thu hoach
doi voi nang suat duoc liéu va 100,8 N; 77,6 P,Os; 63,5
K,O cho 1 ha/lta thu hoach d6i voi niang suat
glycoalcaloid. Luong bon tdi thich vé kinh té duwoc
xac dinh ¢ muc 101,4 N; 95 P,Os. 76,9 K,O cho 1
ha/ltta thu hoach déi véi nang suat duoc lieu va 96,3
N; 92,0 P,O5; 74,4 K,O cho 1 ha/Itta thu hoach dai voi
nang suat glycoalcaloid.
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Summary

A single factor field experiment was lay out in Randomized Block Design (RCB) with of 13 treatments,
repeated 3 times to study the effects of 5 doses apply of nitrogen (0; 50; 75; 100; 125 kg N ha™ per harvest
time) based on apply of 10 tones FYM + 100 P,O; + 80 K,O; of 5 doses apply of phosphorus (0, 40, 60, 80,
100 kg P,0; ha’ per harvest time) based on apply of 10 tones FYM + 125 N + 80 K,O and of 5 doses apply of
potassium (0, 35, 50, 65, 80 kg K,O ha' per harvest time) based on apply of 10 tones FYM + 125 N + 100
P,O; on growth, development, medicinal yield, glycoalcaloid content of Solanum hainanense Hance planting
on the hill soil in Ngoc Lac district, Thanh Hoa provice. The experiment was repeated in two harvest times
in year 2017 -2018. The results showed that: nitrogen has increased the medicinal yield and glycoalcaloid
content at the dose of 50 - 100 N. Both of phosphorus and potassium tended to increase glycoalcaloid
content when increasing the dose of P,O; and K,O, of which dose apply of 40 — 60 P,O, and dose apply of 35
- 50 K,O was highest in glycoalcaloid content. Based on of establishing the correlation regression between
the doses apply of N, P,O;, K,O with medicinal yield and glycoalcaloid yield, the dose apply of maximum on
technical was determined at 107.3 N; 82.2 P,O;; 68.2 K,O for medicinal yield and 100.8 N; 77.6 P,0O;; 63.5
K,O for glycoalcaloid yield. The dose apply of optimization on economic was determined at the level of
101.4 N; 95 P,0; 76.9 K,O for medicinal yield and 96.3 N; 92.0 P,O;; 74.4 K,O for glucoalcaloid yield.
Keywords: Solanum hainanense Hance, medicine, dose of N, P,0,, K,0, Ngoc Lac, Thanh Hoa.
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