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Development of Highlg Accurate Molecular Makers for Biological Nitrification
Inhibition (BNI)-enabled Wheat

Guntur, Venkata Subbarao
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A mini-core collection of 328 lines representing 150,000 durum wheat genetic
resources held by CIMMYT was established and genotyped using the Genotyping by Random Amplicon
Sequencing-Direct (Gras-Di) method. The results were used to generate a high-density map of wheat
chromosomes with approximately 20,000 to 30,000 markers on each chromosome. Within the mini-core
collection, 249 wild durum wheat lines were evaluated for hydrophobic and hydrophilic BNI capacity.
Similar to the results in the bread wheat genetic resource, BNl was found to be concentrated in the
hydrophilic fraction, while the variation was smaller and weaker than in sorghum and maize.
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700M bp
* Svevo' ; https://www.ncbi.nIm.nih.gov/datasets/genome/GCA_900231445.1/

35 DNA
2-3
2A 1,612 bp
754M bp 2A 775M bp
1 DNA
35 DNA
ID ID ID
AMPO0607388 1A 47,632 6 AMP0010681 2A 1,612 12 AMP0052160 3A 36,624
AMPO0747117 1A 53,570 2 AMP0163261 2A 1,614 16 AMP0134110 3A 49,534
AMPO0583479 1A 53,747 2 AMP0222614 2A 27,178 5 AMP0245458 3A 78,381
AMP0024974 1A 57,825 12 AMP0365439 2A 209,789 0 AMP0736498 3A 78,382
AMPO0471481 1A 103,263 2 AMP0244965 2A 344,713 3 AMP0241474 3A 88,191
AMPO0471482 1A 324,047 0 AMP0254647 2A 394,218 6 AMP0258495 3A 147,006
AMPO0758159 1A 360,157 5 AMP0244386 2A 402,381 4  AMP0281825 3A 201,370
AMPO0279618 1A 504,540 0 AMP0341700 2A 462,312 2 AMP0518390 3A 441,860
AMP0289425 1A 509,237 5 AMP0743586 2A 551,855 2 AMP0518391 3A 441,860
AMP0682698 1A 510,215 0 AMPQ728524 2A 555,946 6 AMP0633230 3A 462,394
AMP0231012 1A 571,067 3 AMP0624106 2A 811,695 4  AMPO0380562 3A 160,481
AMPO0138465 1A 649,173 7  AMPQ714287 2A 864,312 5 AMP0623301 3A 508,558
AMP0282220 1A 904,292 0 AMP0622701 2A 913,176 2  AMP0141574 3A 584,716
AMPO0775393 1A 949,326 2  AMP0345221 2A 968,526 4  AMP0264410 3A 629,606
AMP0761268 1A 974,815 4 AMP0234969 2A 1,077,030 4 AMPO0135130 3A 636,951
AMP0123601 1A 1,000,752 2  AMPQ724241 2A 1,153,568 8 AMPO0311172 3A 914,544
AMP0090088 1A 1,018,193 4 AMPQ307720 2A 1,157,613 2 AMP0612873 3A 937,149
AMP0290082 1A 1,051,021 1 AMP0288895 2A 1,162,776 3 AMP0290611 3A 998,937
AMP0290301 1A 1,082,827 1 AMP0581500 2A 1,357,373 6 AMP0160086 3A 1,061,993
AMP0703425 1A 1,091,741 9 AMP0085672 2A 1,418,412 7  AMP0647378 3A 1,245,462
AMP0704494 1A 1,149,293 0 AMP0603419 2A 1,489,510 1 AMPO773606 3A 1,246,797
AMP0243571 1A 1,222,635 5 AMP0606059 2A 1,517,525 2 AMP0689093 3A 1,246,810
AMP0102069 1A 1,224,935 2  AMP0605214 2A 1,527,309 2 AMPO0531558 3A 1,308,352
AMP0536216 1A 1,320,789 0 AMP0604164 2A 1,534,342 2  AMP0291493 3A 1,336,627
AMPO0257058 1A 593,520,296 6 AMP0147822 2A 754,237,302 2 AMPO0746329 3A 775,094,218
CIMMYT JIRCAS
BNI BNI 10 20
BNI JIRCAS
2 0.8 SATU  BNI
BNI 50 ATU
2
BNI 2 60 ATU
85 ATU
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Genetic contrastsfor hydrophobic-BNI capacity in durum wheat mini-core germplasm

Serial no. Entry No. Genetic Stock
1 [ % DURUM 2153
2 5 CIGM9L347-5
s 8 CcleMaLe2
4 5 CIGM9L347-11
5 w CIGM91.347-13
6 & DURUM 1128
7 o AAM-2214
8 104 TD-209-20
° 2 TD-1977-6
10 125 TD20755
Serial no.
1 u CIGM913495
2 2 CIGM91349:9
3 8 DURUM 2808
4 69 T.DICOCCUM 1G86101
5 n ___T.DICOCCUM 1G141479
6 & AAM-02:194
7 1o TD1092.12
8 163 T.DICOCCUM IG126374
9 168

10

T.DICOCCUM_1G127690

T.DICOCCUM |G86142

BNiI-activity per plant (ATU

plant?)

Mean

0.80
0.78
0.2
077
0.99
0.98
011
0.61
0.38
0

3.67
3.78
3.44
3.89
3.9
358
4.91
3.63
379
4.14

BNI

SE

BNI

Mean

L ow-hydrophobic-BNI activity genetic stocks

High-hydrophobic-BNI activity genetic
0.49
0.23
0.09
0.36
0.04
0.08
0.03
0.26
0.01

0.16
0.123
0.124
0.125
0.127
0.03
0.031
0.041
0.024
0.041
stocks
0.103
0.129
0.12
0.133
0.129
0.03
0.08
0.09
0.027
0.116

‘Specific BNI-

Rootdwt (Mg)  activity (ATU g

Mean

101
127

119
161

319

737

587

617

2387
1267

1777
117.9
715
165
413

34
1376
1602.3
66.4

BNI
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