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Socio-Economic Characteristic

GDP Growth

i
39.5%

2018 2019 2020 2021

Source: World Bank, 2023  SAgriculture ®industry = Service
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OPEN-POLLINATION VARIETIES
SYNTHETIC VARIETIES

COMPOSITE VARIETIES Sii
HYBRID SEED: SINGLE CROSS, TRY WAY CR0OSS, DOUBLE CROSS.

SweSwnaH[Di ¢ EYBRID SEED )
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1% year P, )f P, P, X P, Greenhouse
2% year F, (50%) 1 year MO )  Greenhouse
o ga P (75%) oy ¢
i oy C hromosome

ol doublma

Haploid Plants Double Haploid Plants (100%)

4B year F;(87.5%) M"l“"kk Plant row trial

S®year F,(93.8%) Il |I| |||| III |||| “ |I| Families of plant rows

A gk N N
6" year F;(96.9%) “l% II! III’H II”I/“' Families of plant rows

Thyear F,;(98.4%) I“l nl II III . |I| l”ll Families of plant rows

8% year F;(99.2% )“”””l”““Prelumnaryyleldtnal

3 year (100% 'IIIIIIIIIIIIIIIIIIIIIIIIIﬂI Plant rows tiel

4™ year (100 6’“““”“““' Preliminary yield trial
9t year F5(99.6%) | | 111111 l 1 1111 | Advance yield trial-1 stgear (100%) | 11111 I L] Advance yield trial-1
10 year F, (99.8% )l I I I I I I I I I I I I I I Advance yield trial-2 6“’year(100°ob| I I I I I I | I I I I I “ Advance yield trial-2

L1 year IIIIIIII!IIIIIIStatetrial 7“‘>ear<100ntIIIIIIIIIIIIII State tral

: v :
12-13" year Seed increase and variety release 89" year  Seedi increise and variety release

Numbers in the parenthescs are % of homozygocity

Traditional Breeding program Double Haploid Breeding program
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Fi F2 FS FS
100%% 50% 25% 12.5% 6.25% 3.125% 1.56% 0.78%
Hetero. hetero. hetero. hetero. hetero. hetero. hetero. hetero.
50% 75% 87.5% 93.75% 96.875% 98.44% 99.22°
homo. homo. f homo. homo. homo. homo. homo.

Figure 20. An illustration of conventional development of inbred lines by selfing (inbreeding) over 8 generations (Yan et
al_, 2017 ; Belfield and Brown, 2008).



Collect Dissect " )Q
developing seeds immature embryo ( ) —_— @ - @ @ @
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Inoculate with Generate Select transformed callus
Agrobacterium callus

(b)
Dissect embryo Inoculate with Generate CRE excises Select transformed callus with
from mature seed Agrobacterium callus B8BM/WUS BBM/WUS construct excised
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Fertilise wheat Cas9-gRNA from Hapiloid produced Callus produced Haploid Select edited
ovule with maize edits wheat by male genome by embryo plantiet doubled haploids
maize pollen chromosome elimination rescue

L gRNA ; Cas9
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TEAAAIAESAAN I UNSGEAMAGGAMIMY ¢ VARIETAL TESTING ) ;

PYT OFAT
PRELIMINARY YIELD TRIALS ON-FARM ADAPTIVE
TRIALSCOFAT)

A7)
Nl -
N
0YT AYT CERTIFIED
COMMERCIAL SEED
OBSERVATION YIELD TRIALS ADVANCED YIELD TRIALS AND MULTI-

LOCATION TRIALS
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UNIFORMITY OF PARENTAL CHMO1

94.3295.67

Plant Height

Stem Diameter Ear Width

Inbred Line 66

® Inbred Line 56

AT RRTEIMNSRIERIUR CEMen

66 +
MEAN CM 155.38-4.60
98.25 g o PLANT
: HEIGHT
S6 MEAN
bt 165.71%7.18
sTEM | . MMM 4009%75
DIAMETER
6 MEM MM g5p.35%1.1
€6 MEAN = MM 40.06%0.2
EAR -06-0.
WIDTH
6 MEAN  yy 40.23%1.1
o M g4tz
Ear Length LENGHT = N
M 12.41%0.51
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[s.t CHECKING PERCENT OF DM FROM JANUARY TO DECEMBER

IN 2017 AT BDARS

35

30

25

20

15

Percent of DM

10

=

(0]

m BNT-5666

m CP-888

m Pacific-999
NK-6326

m Pioneer-54

Jan
0.2

2.8
4.6
3°2

Feb

Level of Resistence DM, 2017

Mar
20
5.5
6.8
79
8.5

Apr
6.7
13.8
15.6
11.9
20.9

M BNT-5666

May
7.6

7.7
20.8
17.8
229

Jun
12.8
19.6
22.9
19.8
22.8

Jul
435
227,
28.7
29.6
30.8

Aug
15.6
31.3
32.9
33.8
34.9

Type if Varieties

m CP-888

m Pacific-999

Sep
6.6

157
30.8
317
32.8

NK-6326

Oct
B2
9.2
10.5
L3S
11.4

Nov
2:2
3.7
74678
6.8
5.8

W Pioneer-54

Dec
1.5
2.4
4.8
5.9
6.8

Averege
6.38
12.20
15.67
15.53
17.20

BNT-5666

Pioneer-54
NK-6326
Pacific-999



[s.d CHECKING PERCENT OF DM FROM JANUARY TO DECEMBER
IN 2018 AT BDARS

Level of Resistence DM, 2018

40
=
= 30
—
o
= 20
@
(=]
T 10
o
(o]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Averege
HBNT-5666 0.5 1.6 3.5 6.7 8.6 12.8 13.5 18.6 7.7 4.3 2.2 1.5 6.79
m CP-888 1.2 4.8 8.5 15.8 &7 23.6 29.7 323 16.7 82 3.7 2.4 13.88
Pacific-999 6.8 5.9 9.9 17.6 20.9 26.9 30.9 38.9 31.9 9.5 7.9 4.9 17.67
W NK-6326 7.6 5.7 8.9 13.9 17.9 20.8 32.5 35.8 32.9 10.9 6.9 5.9 16.64
M Pioneer-54 6.2 7.6 10.5 21.9 22.9 25.8 31.8 38.9 33.8 10.4 5.E) 6.8 18.54

Type of Varieties



{.IU CHECKING PERCENT OF DM FROM JANUARY TO DECEMBER
IN 2019 AT BDARS

Percent of Downy Mildew (DM)

50

40

30

20

10

o]

W BNT-5666

m CP-888
Pacific-999
NK-6326

m Pioneer-54

Jan
0.15

2.2
7.8
9.6
8.2

Feb
2.6

9.8
8.9
8.7
9.6

Level of Resistence %DM, 2019

Mar
4.5

11.6
11.9
10.9
12.5

Apr
8.7
17.8
19.6
15.2
23.9

Jun
14.8

27.6
28.9
22.8
27.8

Jul
15.5

36.7
35.9
38.5
36.8

Type of Varieties

Aug
20.6

41.3
43.9
44.8
48.9

Sep
9.7

25.7
35.9
37.9
39.8

Oct
5.3

10.2
11.5
13.6
12.4

Pioneer-54
NK-6326
Pacific-999

Averege
8.18

18.31
20.33
20.12
21.63



.2 OBSERVATION YIELD TRIALS (0YT)

Line DS10  WSI10 DSIT  WSI1 DS12  WSI12 DS13 WS13 DS14  WSl4 Mean
BNT-5666 6.93 111 8.06 8.19 8.28 8.37 8.51 8.64 8.78 8.96 8.18:0.63
Pacific-99 1.19 8.10 8.28 8.37 8.51 8.46 8.42 8.51 8.55 8.64 8.36:0.24
CP-888 6.08 6.08 6.12 6.08 6.17 6.12 6.17 6.08 6.12 6.08 6.11£0.04
LVN-10 6.21 6.21 6.26 6.30 6.39 6.48 6.39 6.35 6.44 6.53 6.35:0.10
KC1-15 4.41 4.41 4.41 4.41 4.41 4.41 4.46 4.46 4.46 4.46 4.4310.02
KC5-16 3.56 3.56 401 4,01 4.46 4.46 4.50 4.50 4.50 450 4.20£0.37
KC7-17 4.41 4.46 4.46 4.46 4.41 4.41 4.46 4.46 4.46 446 4.4410.02
W4-18 4.28 4.32 432 4.32 4.41 4.41 4.46 4.46 4.46 4.46 4.39£0.07
W5-19 3.92 4.82 4.82 3.18 471 477 5.22 5.2 5.22 522 4.76:0.50
Totallines 180 180 180 185 185 185 185 185 185 185

Mean 4621084 4.68:0.83 4.78:0.81 4.75:0.88 4.99:0.78 5.01:0.81 5.00:0.87 5.0410.88 5.09:0.93 5.09:0.93
Maximum 1.19 8.10 8.28 8.37 8.51 8.46 8.51 8.04 8.78 8.96

Minimum 0.84 0.83 0.81 3.56 3.56 3.56 3.20 3.24 3.24 3.24




is.& PARAMETERS: HEIGHT PLANTS. EAR LENGTH, N.ROW /EAR, WEIGHT 100 GRAINS (G) AND RATE OF DM

Line He|g(hc tr:)lants Ear Length (cm) N. row/Ear 10(;Ng erlagi:Z(g) R;?;f
BNT-5666 1.79 19.48 14.4 36.4 5.6
Pacific-99 2.03 16.72 14.8 35.2 13.6

CP-888 2.08 16.28 11.6 32.6 17.6
LVN-10 2.21 16.25 12.8 34.6 15.4
KC1-15 2.12 17.92 12.4 31.4 17.2
KC5-16 2.19 16.28 12.8 32.6 16.4
KC7-17 1.98 16.92 12.4 32.6 20.4
KC4-18 2.02 16.54 12.8 31.6 18.2
KC5-19 2.25 17.4 14.4 34.4 17.8
Total Line 18.67 153.79 118.40 301.40 142.20
Mean 2.07+0.14 17.08+ 1.06 13.15+ 1.10 33.48+1.17 15.8+ 4.26
Maximum 2.25 19.48 14.80 36.40 20.40
Minimum 1.79 16.25 11.60 31.40 5.60

§
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{t.90 PRELIMINARY YIELD TRIALS (PYT)

= NUMBER OF TESTED LINES: 6
= REPLICATION: 4
: = PLOT SIZE: 3M X 2.60M
= HARVESTED AREA: 41M X 17M
= MEASUREMENT: GRAIN YIELD

= FERTILIZER APPLICATION: 30- 60 -60




99 PRELIMINARY YIELD TRIALS (PYT)
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.90 PRELIMINARY YIELD TRIALS CPYT): RESULT OF YIELD DATA

Hybrid BD1 BD2 CL1 CL2 Mean
BNT-5666 9.48 9.43 9.70 9.27 9.47

Pacific-999 9.49 9.42 9.75 9.28 9.48

Pacific-339 9.21 9.08 9.31 9.12 9.18

Pioneer-4546 8.72 8.98 8.98 8.75 8.85

KC-11 6.49 6.30 7.02 6.85 6.67

Mean 8.68 8.64 8.95 8.65 8.73

5%LSD 0.45** 0.60** 0.68** 0.68**

Location (L) 0.22*

Hybrid (H) 0.28**
LxH ns

** Significant at P<0.01, * Significant at P <0.05, ns Not significant
BD=Banteay Dek, CL=Chamka Leu



[c.90M ADVANCED YIELD TRIALSCAY T)/MULTI-LOCATION TRIALS

Hybrid BD1 BD2 CL1 CL2 Mean
BNT-5666 9.19 9.43 10.01 9.33 9.49

Pacific-999 9.54 9.58 10.13 9.59 9.71

Pacific-339 9.00 9.31 9.38 9.10 9.20

Pioneer-4546 8.90 9.14 9.14 8.81 9.00

KC-11 7.21 7.37 7.38 7.31 7.32

KC-07 8.21 8.56 8.80 8.78 8.59

Mean 8.67 8.90 9.14 8.82 8.88

5%LSD 0.81** 0.76** 0.77** 0.60**

Location (L) 0.31*

Hybrid (H) 0.35%*
LxH ns

** Significant at P <0.01, * Significant at P <0.05, ns Not significant
BD=Banteay Dek, CL=Chamka Leu



9. IRAN[UANIANGSINUGHIARA] (ON-FARM ADAPTIVE TRIALS (OFAT)

METHOD

=  NUMBER OF TESTED LINES: 3

=  REPLICATION: NONE

= PLOTSIZE: I0MX IS M

=  HARVESTED AREA: 38M X 17M

=  MEASUREMENT: GRAIN YIELD

=  FERTILIZER APPLICATION: 60-30-30

Province District 2017 2018 2019 Total

Battambang Rattanak Mondul 20 3 3 26

Phnom Preuk 4 4
Kampong Cham Kampong Siem 20 22 17 59
Tbong Khmum  Tbong Khmum 20 18 15 53
Kandal Leuk Dek 20 4 9 33

Lvea Em 6 16 3 25
Porsat Veal Veng 2 2

Total " 86 | 63 | 53 202




9.9 ON-FARM ADAPTIVE TRIALSCOFAT): RESULT OF YIELD DATA

Description BNT-5666 SK-100 Pacific-54 CP-201 CP-888 Pacific-999 LNV-10
a) Mean of each hybrid

POFATSs 202 23 118 38 80 46 26

GY (t/ha) 8.72 7.01 7.55 8.02 6.33 7.01 5.68

b) BNT-5666 compared to other hybrids

BNT-5666 GY (t/ha) 9.46 8.55 9.14 8.87 8.87 8.89
%YA 35 13 14 40 27 57

BNT-5666: 1°* preference = 397 (87%), " preference = 53 (13%),

= 450

Total participated farmers
N N




2.l5 milmARMNTMN{MUINENGING HYBRID CHMO1

8.1. Protein and Lipid 8.2. GMO testing

c < P

ImmunoStrip Test of BNT-5666

(October ist, 2019, KOPIA Cambaodia Center)
Cry1Ab-Cry1Ac*

BNT-5666 : § ‘% cp-sss8

=

| |

Cry1Ab-Cryl1Ac* (Agdia, Inc, USA Cat No. 06200




9.M GIANANN:NGIMART#AYEI09 CAMBODIA HYBRID MAIZE 01C CEMO1 )
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55553

oenl)

S5 RS HRN:SBE5GTEENE
$H5<309
Cambodia Hybrid Maize 01( CHMO1)

. Hﬁ,t.fmééﬁfmggmtm}gmgnﬁﬁfgﬁﬁgmo@ CHMO1
o MM 100191 10513

o GS{NRAFaAPHZAT(Downy Mildew)

. [uegnaIINY14% UG gREUE 8.5 1919 imsinm

o MUY ATIINU26% BUGSRUN 11.5 191 12 1M s/UTAM
« mAlw issys(mUghywigunsie2 19183 %

* 9YSTHI000(MUMS 365 (MY 1§ 375[MY

o MUMSNANGANGRRCIAT

. Agadums 1.85 G

« Agaiiges 0.75 1910.80 {85

. [UInfISTNS 9.31 (g/100g) 8§k

o BNIMFHUNTS 4.45 (g/100g)

e ImmunoStrip(GMO ): H?QBWS‘]I
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BD66-1 X KC1 KC56 X A4
BD66 BD56
l Self-Pollination for l
8 Generations
BD66 X >  BD56
BNT5666

Release BNT5666 (CHMO01)
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> RANAM[MIANGINEHDEG" vigsis)a:

> UNGNGIMEIRUNSGES SHTNMAUmME

> UNANGIMETHUNSGES SHLEUA DowNY MILDEW (DM)
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5.9 NGIMAR[DHD AnSmEmsmiNana §assn

MmN UmMAGsS wimuw in P YUE N (uganigShdgk uims/ng)
¢ Fhig UMW wiamo ES 638 eys/ig eys g
Ui UeNW \ ; ; C e .
(cm) ig(cm) (cm) Ju/ig (/g1 (G) [MUAg(G) uvinmams
1 CHMO1 4.70+0.14 17.08+0.67 17.08+0.67 14.00£1.41 35.20+2.28 220.80+4 186+5 10.26+£0.30
2 41B56 4.74+0.13 16.86+1.21 16.84+1.17 18.00+£00 34.8+4.15 235.2518 191+7 10.52+0.35
3 1357(ICF) 4.36+£0.24 19.28+2.09 19.06+1.88 13.60£1.67 39.60+1.67 237.60x5 190+6 10.48+0.35
4 9156 4.64+0.26 15.42+0.77 15.42+0.77 16.40+2.19  32.40+2.97 200.80+3 167+4 9.18+0.20
5 Pioneer3582 4.74+0.054  16.74+0.86 15.64+1.68 16.40+0.89 34.83.03 245.35%10 19048 10.42+0.48
6 CPF16 4.46+0.2 18.34+2.10 17.96+1.91 14.80+1.09 37.60+£3.28 250.20+12 1969 10.79+0.40
7 AS2838 4.62+0.16 18.14+0.84 18.14+0.84 16.40+0.89 38.00+2.44 260.60%6 196+8 10.82+0.43
8 4.54+0.19 15.82+6.39 18.50+0.58 15.60+0.89 34.40+1.67 249.00%7 189+8 10.41+0.43
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https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

