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SUMMARY

Results of breeding hot pepper varieties

This paper presents the results of breeding hot pepper varieties in the period of 2007-2012 at the
Fruit and Vegetable Research Institute that aims at gradually replace local OP and imported
varieties. The study utilized foreign materials to breed pure lines for F1 hybrid combinations. The
results of 4 promising hybrid combinations testing showed that the hybrid pairs KN7 (G15/G18) had
several superior properties compared to the control and it was submitted to the Ministry of
Agriculture and Rural Development for approval for pilot production. The variety is named GL1-1
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I. DAT VAN DE

Trong xu thé dinh dudng hién dai, ty
trong rau gia vi trong bita dn hang ngay
duoc tang dan so v6i cac nhom rau an 14,
qua, cu, than... do gia tri dinh dudng cao,
dac biet 1a gia tri dugc ly lam tang st de
khang va bo sung cac chat chong oxy hoa
cho co thé, can bang dinh dudng va kéo dai
tudi tho. Ot cay dugc xem 1a san pham
ding dau trong nhom rau nay.

Céc gidng 6t cay trong O nudc ta hién
nay, bén canh mot s6 giong dia phu’o‘ng, chu
yeu la gidng thuan co do cay va ham lugng
chat kho cao nhung nang suét va do dong
déu thap, con pho bién la cac g10ng lai nhap
ndi cho nang suat va do dong déu cao, phu
hop cho ché bién cong nghiép va thi hiéu
cua nudc nhdp san pham, song g1a thanh
gidng cao, khong chu dong trong san xut.
Mot sb glong do tinh thich ung kém da tac
dong xdu dén hiéu qua san xuat cua ndng
déan va cac doanh nghi€p. Viéc tao glong lai
trong nuwéc nham khac phuc nhirng ton tai
néu trén hién trd nén cap thiét.

Cong tac nay dugc tién hanh tai Vién
Nghién ctru Rau qua voi nhung muc tiéu la
tao duoc giong lai F1 nang suat dat 25 - 30
tan/ha ham lugng chat kho 17 - 20%,
chéng chiu it nhit mot bénh hai chinh, phu
hop tréng 2 vu tai phia Bic va vu Pong
Xuan tai cac tinh phia Nam. Xay dung quy

trinh cong nghé san xuat hat lai FI trong
nudc, dat chat lugng theo quy dinh cua B9,
gia thanh canh tranh véi giong ngoai nhap.

I1. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
1. Vat liéu nghién ctru

- Ngudn vat liéu bd me: 18 dong ot
duoc mi hoa tir G1-G18 (bao gom 15 dong
6t nhip tr Trung tdm rau Thé giGi

(AVRDC) 3 dong chon loc thé hé thir 6 tir
giong lai F1 Paleo (Cong ty Dong Tay).

- Tham gia céc thi nghiém thir kha nang
két hop riéng 1a 6 dong thudn cé kha ning
két hop chung cao: Gl, G9, G12, G15, Gl6,
G18. Vat ligu thir 1a gidng chia voi va PVR9

- béi chung trong cac thi nghiém so
sanh co ban va khao nghlem san xuat la cac
glong 6t thuong mai: Lai 20 cua Cong ty
Gidng cay trong mién Nam, Hot chili cia
Cong ty Seminis.

2. Phwong phap nghién ctru

- Banh gia dac tinh néng sinh hoc cua
ngudn vt liéu theo phuong phéap ciia Trung
tam rau Thé gigi (AVRDC).

- Panh gia kha nang két hop chung theo
hé thong lai dinh (Top-cross). Danh gia kha
ning két hop riéng theo hé théng lai luan
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giao (Diallel-cross), 4p dung so do lai
Griffing 4.

- Khéo sat, danh gia tinh khang bénh
than thu (Collechotrichum) bang phuong
phép lay nhiém nhan tao.

- Céc thi nghlem khao nghiém co ban
duoc tién hanh & 2 thoi vu khac nhau theo
phuong phap khdi ngau nhién day da véi 3
lan nhac lai, 50 cdy/6 TN. Khao nghiém san
xuét dugc trién khai tai Ha Noi, Hai Phong
v6i quy mo 1000m?/ diém, khong nhéc lai.

- Céc chi tiéu theo do6i va phuong phap
danh gia theo Quy pham Khao nghiém gia
tri canh tdc va gia tri st dung (VCU) dbi
v6i gidng 6t, thudc Tiéu chudn nganh
10TCN 691 - 2006.

- S6 liéu théng ké sinh hoc duge xur ly
theo chuong trinh Excel 2003, va phan
mém STATHM.

I1I. KET QUA VA THAO LUAN

1. Danh gia nguén vat liéu bdé me

Vu Thu Pong 2007 tién hanh khao sat
danh gia 15 dong, gidng 6t cay nhap tur
AVRDC duge ma hoa tir GO1 dén G15 va 3
dong thudn d3 duogc chon loc thé hé 16 tir
gidng lai F1 Paleo cua Cong ty Pong Tay
duge ma hoa tir G16 dén G18.

Qua két qua danh gia cac dong, gidng
6t cay thé hién trong bang 1 cho thdy, cac
dong dugc nhap ndi tr AVRDC sinh truéong
& muc trung binh, chiéu cao cdy dao dong
tir 65-88cm, cac dong, gidng da dang vé
hinh dang va kich thuéc qua, trong d6 dong
c¢6 khéi lugng qua nho nhét 1a G8 (5,53g),
dong c6 khéi luong qua 16n nhat 1a G15
(18,9g), ning suat ca thé cao nhat 1a G15
dat 606,7 g/cay, da phan cac dong c6 mau
qua chua chin 1a xanh dén xanh dam, dong
G15 c6 mau qua xanh vang

Céc dong chon loc G16, G17, G18 thé
hién muc d6 sinh truong khoe, co chiéu cao
cdy dao dong 104-109cm, dong GI8 cb
ning suat ca thé cao dat 628,7g voi khdi
luong qua trung binh 1a 11,60g.

Bang 1. Mot s6 dic diém nong sinh hoc va yéu t tao thanh nang sudt
cua 18 dong giong 6t cay lam nguon vét liéu bo me

STT Dong Cao sé Khéi lwgng | NS cathé| Daiqua |Pwongkinh| Mau qua

Igidbng | cay (cm) | qualcay qua (g) (g/cay) (cm) qua (cm) chwa chin

1 GO01 65d 46,8¢” 10,17¢c 577,9b 10,6cd 2,1b xanh dam
2 G02 85b 54,3d 7,33de 398,0e 10,9cd 1,3e Xanh

3 GO03 75¢c 64,2cd 8,02d 514,9¢ 11,2c 1,5d Xanh nhat
4 G04 76¢C 34,8f 9,47cd 329,69 11,1c 1,7¢c Xanh
5 G05 88b 35,5f 11,50b 408,3e 11,2c 1,6cd Xanh
6 G06 62d 46,7¢e 7,80d 364,3f 7,8e 1,3e Xanh

7 G07 80bc 69,4c 8,13d 564,2b 11,8c 1,8¢c Xanh dam
8 G038 73cd 78,1b 5,53e 431,9de 5,1f 2,1b Xanh
9 G09 88b 46,8e 10,83bc 506,8¢c 11,5¢ 2,4a Xanh
10 G10 85b 56,8d 8,20d 465,8d 11,6¢ 2,1b Xanh
11 G11 79c 76,9b 6,90e 530,6c 10,3d 1,7¢c Xanh
12 G12 76¢C 59,3d 10,55bc 583,4b 12,7bc 1,8¢ Xanh
13 G13 70cd 24,79 11,45b 282,8h 10,7cd 2,2b Xanh
14 G14 85b 35,5f 9,22cd 327,39 14,5a 1,8¢ Xanh

15 G15 72cd 32,1f 18,9a 606,7a 14,8a 2,5a Xanh vang
16 G16 110a 90,2s 6,8e 613,4a 7,2e 1,1f Xanh
17 G17 104a 34,2f 11,7b 400,1de 8,1e 1,3e Xanh
18 G18 105a 54,2d 11,6b 628,7a 13,8b 1,7¢c Xanh

CV(%) 6,2 7,0 8,1 39 6,5 59
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* Nhitng sb trong cting mot cot ¢6 cung mot chit cai la khong co sw sai khac 6 y nghia theo Duncan.

Khao sat danh gia tinh khang bénh than
thu bang lay bénh nhan tao cac dong giéng
khao nghiém xac dinh dugc dong G6 khang
cao v6i bénh than thu thé hién ¢ kich thudce
vét bénh sau 14 ngay lay nhiém 13 0,23mm,
dong G18 dugc xac dinh ¢o6 tinh khang vira
v6i bénh thén thu véi kich thude vét bénh
la 0,77mm, day la nhiing nguén vat liéu co
tinh trang quy phuc vu cong tac lai tao
gidng khang bénh.

Két qua danh gia kha nang sinh truong
cia cac dong gidng 6t cay vu Thu Déng
2007 cho thiy cac dong déu da thé hién do
dong déu vé sinh trudng, chiéu cao cay,
hinh dang, mau sic qua, kich thudc qua,
ning suat.. Bang phuong phap lai dinh

(Top-cross) tién hanh lai thir kha niang két
hop véi muc dich chon loc duge cac dong
c6 kha ning két hop cao phuc vu cong tic
chon gidng tao uvu thé lai.

2. Panh gia kha nang két hop cua cac
dong &t cay

Kha ning két hop chung cua cac dong
gidng 1a gia tri trung binh cia cac to hop lai
ma dong d6 tham gia dugc xac dinh boi do
1&ch trung binh cua gia tri tinh trang d6 so
v6i gia tri trung binh tong thé.

Nhirng dong dugce danh gia 1a c6 kha
ning két hop cao cho gia tri kha nang két
hop chung cao vé ning suit duoc xac dinh
la G1, G9, G12, G15, G16, G18.

Bang 2. Gi4 tri kha ning két hop chung cua 18 dong ot vé ning sut thuc thu
cua cac dong vaéi 2 cay tht vu Thu Bong 2008

TT|T4 hop lai thir| NaN9 s(‘t‘;th:;“c thu 11178 hop lai thie|  N3N9 Si;‘;th:;“" thu | Gis trj KNKHC
1 G1/CV 186.,0 19| G1/PVRY 195,0 15.4
2| Gacv 1295 20| G2/ PVR9 158,5 31,1
3|  G3lcv 157,5 21| G3/PVR9 179,0 6.8
4|  aalcy 135,0 22| G4/ PVR9 165,5 24,8
5| Gsicv 138,5 23| G5/ PVR9 170,0 47,3
6| aelCV 168,0 24| G6/PVR9 1915 47
7|1 arev 1475 25| G7/PVR9 161,5 20,7
8| aslcv 153,0 26| G8/PVR9 180,5 15,1
9| woarcy 189,0 27| G9/PVR9 194,5 16,7
10| e1ocv 169,5 28| G10/ PVR9 163,5 8.7
1| G1/cv 158,0 29| G11/PVR9 156,5 17,8
12| G12icv 169,0 30| G12/PVR9 2015 10,2
13| G13iCV 164,0 31| G13/PVR9 161,5 123
14| G14cv 161,0 32| G14 PVR9 158,0 157
15| G15/CV 1925 33| G15/PVR9 199,5 20,9
16| G16/CV 213,0 34| G16/PVR9 2405 51,7
17| G170V 176,5 35| G17/PVR9 185,0 57
18| G18iCcV 207,0 36| G18/PVR9 232,0 44.4
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Vu Xuan He 2009 bang phuong phap
lai luan giao (Diallen cross) 6 dong thuan
trién vong c6 kha ning két hop chung
cao theo so dd lai Grriffing 4 [n(n-1)/2]
va thu dugce 15 td hop lai dugc ma hoa tu
KNI1-KNI5.

Céc t6 hop lai ndy dugc so sanh danh
gia tai vu Thu Pong 2009 két qua duogc thé
hién qua bang 3.

Vu Thu Déng 2009 nhin chung didu
kién thoi tiét kha thuan loi cho ciy 6t sinh

truong phat trlen nén hau het céc to ho*p lai
tao ra deu rat sai qua. Céc to hop lai ¢co tu
44.6 dén 75,5 qua/cdy, ning suit ca thé dao
dong tir 626,1- 830,0 g/ciy. T6 hop lai
KN14 ¢6 khéi lugng trung binh qua 16n nhat
(16,02g), 16n hon c6 y nghia so voi (101
chimg Hot Chilli va cac t6 hop lai khac. T6
hop lai KN7 nang suat 1y thuyet dat 296,4
ta/ha cao hon ¢6 y nghia so véi tit ca cac to
hop lai con lai va dat ning suat tuong duong
v4i ddi chimg Hot Chilli (288,8 ta/ha).

Bang 3. Céc yéu t6 tao thanh ning suit va ning suat cia cac to hop lai ot cay

vu Thu Bong 2009
£ A s Khéi lwong TB qua NS ca thé NS quy dbi
STT THL S0 qual/cay '(g;‘:’ a (g/cay) (tg It¥a)
1 KNO1 58,17 11,68 679,43 242 6¢d”
2 KNO02 59,84 11,61 679,43 248,0cd
3 KNO3 53,77 12,10 694,74 233,0d
4 KNO04 59,04 10,69 652,77 225,3cd
5 KNO5 55,40 11,60 631,14 229,4cd
6 KNO6 75,50 9,76 736,88 263,1b
7 KNO7 62,90 13,20 830,28 296,4a
8 KNO08 54,02 11,58 625,55 223,3d
9 KNO09 52,17 12,86 666,88 238,1cd
10 KN10 60,10 11,60 696,00 248,5¢cd
11 KN11 64,50 10,92 704,34 251,4cd
12 KN12 55,20 12,09 667,37 238,3cd
13 KN13 48,60 12,73 618,68 220,9d
14 KN14 44,60 16,02 714,49 255,1bc
15 KN15 53,43 12,20 651,85 232,7cd
16 Hot Chilli (B/c) 65,40 12,37 809,0 288,8a
CV(%) 8,16

* Nhitng sb trong cting mét cot ¢6 cung mot chit cai la khong co su sai khac c¢6 y nghia theo Duncan.

Qua dénh gia tong hop trén mot sd yéu
t6 tao ndng suat va nang suét ciia cac to hop
lai d3 chon loc duoc 04 td hop lai trién
vong nhat (KN6, KN7, KN11, KN14) dé
tién hanh thi nghiém so sanh dién hep trong
nghién ciru ké tiép.

3. Khao nghiém co’ ban cac t6 hep lai co
trien vong
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3.1. Mét s6 dic diém sinh truéng,
phét trién cdc dong 6t trién vong

Quan sat & ca 2 thoi vu cho thiy chiéu
cao phan nhanh cua t& hop lai KN7 la
tuong duong dbi ching dat 28,5cm & vu
Xuan He va 26,7cm ¢ vu Thu Dong.

Chiéu cao cay la dic tinh di truyén cua
gidng nerng ciing chiu sy chi phdi cia diéu
kién ngoal canh. Vu Xuan He thoi diém
trong vao dau thang 3 nhiét d6 phu hop cho
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cdy sinh truong, phat trién nén téc do ting & vu Thu DPéng. Té6 hop KN7 chiéu cao cay
trudng chiéu cao cdy 16n hon vu Thu Bong.  dat 99,7cm vy Xuén He va 77,7cm vy Thu
Chiéu cao cay cua cac t6 hop lai dao dong tr  Pdng, dudng kinh tan cay 6n dinh ¢ ca 2
84 - 111cm 6 vu Xuan Hé va 73,3 - 86,7cm  thoi vu tréng dao dong tr 76,0 - 79,7cm.
Bang 4. Mot s6 ddc diém sinh trudng, phat trién cia to hop lai 6t cay trién vong
vu Xuédn He va Thu Pong nam 2010

Chiéu cao phan nhanh | Chiéu cao cay cuéi cung | Chiéu réng tan cudi cling
TT | Cong thirc (cm) (cm) (cm)
Vu XH VuTD Vu XH VuTD Vu XH VuTD

1 KN6 25,97a" 24.,67a 106,00ab 81,67ab 74,67b 75,00ab
2 KN7 28,47a 26,65a 99,67bc 77,67bc 79,67a 76,00a
3 KN11 19,47b 18,33b 84,00d 73,33c 74,00b 71,33ab
4 KN14 21,50b 18,67b 95,67c 74,00c 72,67b 70,67c
5 | Lai 20 (B/C) 27,05a 26,00a 111,00a 86,67a 76,33ab 73,33ab

* Nhiing s trong cling mot ¢t c6 ciing mot chit cai la khong c6 su sai khac c6 y nghia theo Duncan.

3.2. Mdrc dé nhiém bénh than thw qua Iay nhiém nhén tao

Bang 5. Mirc d6 nhiém bénh than thu bang lay bénh nhan tao cta t6 hop lai 6t cay trién

vong vu Xuan He 2010
2 . N A a .x Kich thwéc vet bénh (cm)

TT To hop lai | Ngay phat bénh sau lay nhiéem sau 7 ngay sau 14 ngay | Mirc d6 nhiém
1 KN6 6 0,70 0,95 MR

2 KN7 6 0,65 0,91 MR

3 KN11 5 1,70 1,90 MS

4 KN14 5 1,93 2,63 HS

5 Lai 20 (B/C) 5 1,05 1,16 MS

Ghi chii: Khang rét cao (VR) = khong c6 ton thuong, khang cao (HR) = 0,1-0,5cm,
khang vira (MR) = 0,5-1,0cm, nhiém vira (MS) = 1,0 -2,0cm, nhiém cao (HS) => 2,0cm.

Vé6i két qua lay nhiém bénh than thu
trong phong thi nghiém xac dinh duoc 2 t6
hop lai KN6 va KN7 khang vira véi bénh
than thu thé hién ¢ kich thudc vét bénh sau
14 ngay lay nhiém dao dong 0,91-0,95cm.

3.3. Yéu t6 tao thanh nang suat cia
té hop lai 6t cay trién vong vu Xuan He
va thu déng nam 2010

Qua két qua thu dugc ¢ bang 6 cho thiy

sO qua trén cdy va khdi luong trung binh
qua giita cac to hop lai co su khac biét nhau
va sai khac co y nghia so v&i gidng ddi
chimg. Vu Xuan Heé sé qua trén cdy 1a cao
nhit 1a KN6 (90,13 qua) va cao hon gidng
dbi chung (69,13 qua). T6 hop KN7 nhiéu
hoa va sai qua, vu Xuan He dat 70,97 qua
tuong duong voi dbi chimg.

Béng 6. Yéu t6 tao thanh ning suat va ning suat cta to hop lai ot cay trién vong
vu Xuédn He va Thu Pong nam 2010

T Céng S6 qualcay Khéi Iwong qua trung binh (g) Nang suat (ta/ha)
thirc Vu XH VuTD Vu XH VuTD Vu XH VuTD
1 KN6 90,13a 67,97ab 8,67¢c 10,33c 245,8b 249,9b
2 KN7 70,97b 59,00c 1,76b 13,17b 286,5a 277,5a
3 KN11 66,40b 61,50c 9,34c 10,67¢ 192,7¢ 232,6b
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4 KN14 46,00c 40,67d 16,34a 15,80a 238,4b 229,1b
5 |Lai20(B/C)| 69,13b 72,33a 10,61b 11,24c 247,5b 290,4a
CV(%) 6,79 7,25 7,61 4,97 3,565 5,11

* Nhiing s6 trong cting mot ¢t c6 ciing mot chit cai la khong c6 su sai khac co y nghia theo Duncan.

Khéi luong trung binh qua 16n nhat &
ca2vu tréng thu duoc 1a td hop lai KN14,
vu Xuan He dat 16,34g, vu Thu Pong la
15,8 g. T6 hop lai KN7 ¢6 khdi luong qua
trung binh dao dong tr 12,67g - 13,17g &
vu Xuan He va Thu Pong.

Ning suat ca thé duoc tao thanh tir 2 yéu
t6 14 s6 qua trén cdy va khéi luong trung
binh qua. Vu Xuan Hé t6 hop lai KN7 thu
dugc nang suét ca thé cao nhat dat 903,8¢g
cao hon cac t6 hop lai con lai va cao hon
khac biét c6 ¥ nghia so voi gidng dbi chung,
vu Thu Péng ning sudt ca thé t6 hop lai
KN7 (777,3g) dat twong dwong ddi chimg.

Qua danh gia vé nang suat ly thuyét cua
céc to hop lai cho thay trong s cac to hop
lai trién vong tham gia thi nghiém vuot troi
1a KN7, déy 1a t6 hop lai ¢ tiém ning nang
suét cao va on dinh & ca 2 vu tréng dao
dong 277,5 - 286,5 ta/ha.

Vé ddc diém va hinh thirc qua cta cac
t6 hop lai 6t cay cho thay: T hop lai KN7
c6 dic diém qua dai 13,0 - 13,8cm, rong
qua 2,lcm, mau sic qua trude chin xanh
nhat, qua chin mau do6 tuoi, d cay vira
phai, ham luong chat khé cta t6 hop lai
KN7 dat 18,1%, hinh thirc qua phu hop cho
an tuoi va ché bién.

Bang 7. Chat luong qua ctia cac to hop 6t lai trién vong vu Thu Pong 2010

1 KN6 85 47 14,2 bé
2 KN7 145 7,5 18,1 bé
3 KN11 96 5,2 13,0 Do
4 KN14 136 4,2 14,8 Do
5 Lai 20 (B/C) 93 4,0 16,7 bé

Trong chuong trinh hgp tac nghién
clru vé rau giita Viét Nam va Han Qudc
thudc Dy 4n KOPIA, tién hanh thi nghiém
so sanh gibng 6t cia Viét Nam va Han
Quéc vu Xuan He 2010, két qua to hop lai
KN7 thu dugc ning sudt cao hon cic
giéng cua Han Quéc, dac biét KN7 vuot
troi cac giong Han Qudc mot sd chi tiéu
vé chit lugng: chat kho, vitamin C va
duong tong sd.

4. Khao nghiém san xuat

Két qua danh gia trén mot sb tinh trang
ndng hoc va nang suat cua cac td hop lai
trién vong lua chon dugc t6 hop lai trién
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vong nhat KN7(G15/G18) dé giéi thiéu cho
san xudt. Két qua khao nghiém san xuét tai
2 dia diém cho thiy t6 hop lai KN7 budc
dau thé hién kha ning sinh truong t6t, thich
hop voi diéu kién sinh thai dia phuong, thoi
gian tr trong dén ra hoa va thu hoach qua
ctia t6 hop lai KN7 sém hon so véi ca 2
gidng dbi chiung. Ty 1é bénh than thu cia
KN7 déu thap hon ddi chung.

Nhu véy t6 hop lai KN7 t6 ra c¢6 wu thé
so v6i gidng 6t lai Hot Chilli va Lai 20 vi
tuy c6 ning suit twong dwong nhung KN7
c6 thoi gian sinh truéng ngin hon 25 - 30
ngdy nén chi phi san xuat giam hon va dic
biét 1a thuan loi hon cho viée b6 tri co céu
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cay trong nén c6 kha niang mé rong dién
tich & cac vu tiép theo.

IV. KET LUAN

- Pi thu thap, danh gia chi tiét cac dic
tinh néng sinh hoc va kha nang két hop cia
nguén vat liéu khoi dau phuc vu cho cong
tac tao gidng 6t cay lai & nudc ta.

- Pi xé4c dinh 4 t6 hop (KN6, KN7,
KN11, KN14) c¢6 wu thé lai vuot tri so voi
dbi chimg va bd me chiing & cac vu trong
khac nhau dé dwa khao nghiém co ban va
khao nghiém san xuét.

- T hop lai KN7 (G15/G18) tai cac
diém khao nghiém da thé hién kha ning
sinh truong, phat trién khoe, thich hop
trong trong ca hai vu Xuan Hé va vu Thu
Pong, ¢ cac dic diém qua thang, thon dai,
chin do, ham lugng chit khé cao, nang suét
cao dat 25 - 30 tan/ha trong cac vu trong, co
kha ning chdng chiu duoc bénh than thu va
bénh thdi qua sinh 1y. Giéng dugc dat tén 1a
GL1-1 va dugc dé nghi Hoi déng khoa hoc
Bo Nong nghiép va PTNT cong nhan gidng
san xuat thir.
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SUMMARY

A study on completion of instensive cultivating techniques applied in Pink
Cavendish bananas

With the aim of improving the situation of Canvedish banana production in Northern midland and
lowland regions, a research into completing the intensive technologies used for pink Cavendish
bananas was carried out during 2011-2012 period. Results conducted from experiements in 2011
and 2012 showed that utilization of foliar fertilizers improved the growth, yield and fruit quality of
bananas, in which Super 10-8-8 + Super K+ gave the best effect, then come to DAU TRAU and
Komix 502 + 902 + Munti K. The study also proved that the time to stop fertilizer application of 60-
70 days before harvest was considered reasonable presented by high yield (42.76 - 43.50 tons/ha),
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