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Figure 1. Phenotypic distribution of plant characteristics in wheat inbred lines derived from the Kaz and Mantna
cross, K: Kaz mean, M: Mantna and A: Inbred line population mean.
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Figure 2. The identified QTLs location for seedling stage traits in RIL population; chromosome (CH) and QTLs
position for rootlet number (RN), Stemlet dry weight (SDW), Rootlet dry weight (RDW), Stemlet dry weight to
rootlet dry weight ratio (SDRR), Stemlet wet weight to rootlet wet weight ratio (SWRR), Stemlet Length (SL),
Rootlet length (RL) and Stemlet wet weight (SWW).
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Table 2. Detected QTLs for stemlet and rootlet related traits

i Ui ol S g ol e b Sl Rl
; Positio  Chromosome  LOD . )
trait QTL name n number Flanking marker AD R
QSL-chpgu-4D  8.01 4D 6.34  rhtdl - gwm494a (3.82)*  1.295 0.1958
Jsb QSL-chpgu-4B  10.23 4B 2.34 gwm368 - gwm495 (0.01) -0.6674  0.0543
axdils QSL-chpgu-4B  8.18 4B 233 rhtbl -gwmo35a (1.57) -0.6927  0.0590
Stemlet
Length QSL-chpgu-2D 1219 2D 233 gwm26l - gwml32(4.6) -0.7659  0.0764
QSL-chpgu-2D  4.91 2D 212 wmclll - gwm261 (1.28) -0.6820  0.0605
) QRL-chpgu-6B  8.26 6B 3.58 gwm935b - AfgtCGf(0.402) 0.8004  0.1113
ey Job AfgcCGb - wmc011a
Rootlet length ~ QRL-chpgu-3D  3.82 3D 2.35 (0.005) -0.5145  0.063
QRN-chpgu-3B  43.03 3B 242 gwml08 - kcolor(2.43)  0.1154  0.0775
arady) sl QRN-chpgu-4A  4.01 4A 2.60 wmc262 - gwm959a (4.01) -0.9411  0.0827
Rootlet number  QRN-chpgu-4A  12.04 4A 2.33 gwm959a - gwm160(4.012) -0.1165  0.0785
QRN-chpgu-5A  0.01 5A 323 gwm205-gwm154(0.01) -0.1476  0.1277
S O
il QSDW-chpgu-4A 26.01 4A 2.61 gwm601- gwm397a (4.09) -0.0065  0.0747
Stemlet dry
weight
iy, S 05
o QRDW-chpgu-3D 38.96 3D 3 gwml9la - gwm052(2)  -0.0064  0.0986
Rootlet dry
weight
Sis O3y s QSDRR-chpgu-2D 60.38 2D 2.06 gwm030a - gwm157(1.8) -0.0976  0.0889
' QSDRR-chpgu-2D 66.72 2D 2.86 wmc243a - gwm539(1.08) -0.1082 0.1107

oy a ale

Stemlet dry . - -
weight to rootlet QSDRR-chpgu-3D 8.57 3D 42  Gwm707 — gwm664(0.02) 0.1173 0.1283

dry weight ratio

il 505 QSWW-chpgu-2B 65.81 2B 34 wmc025 - wmc243b(0.01) -0.1332  0.0927
Stm%th\{VEt QSWW-chpgu-6B 1.7 6B 2.36  gwm940b - gwm935b(0.02) -0.1111  0.0672

@le 5 055 s QSWRR-chpgu-1B 2.58 1B 258 AftgCGk - AfatATe(0.02) 0.1056  0.0810
" QSWRR-chpgu-2D 6.19 2D 2.04 gwm261-gwm132(0.02) -0.0882  0.0536

dmdlo g A dx

Stemlet wet - _ R N
weight to rootlet QSWRR-chpgu-6B 4.26 6B 2.65 gwm935b - AfgtCGf(0.01) -0.0851 0.0511

wet weight ratio

A2l e slee LS op 1G5 U JI S Aol Kby 5005 0a)5 slael —
- 555 sl LES 45 (g3 lse L3 dey e ol 4 Blle L 318 Wl 51 5 4 sl W1 a8 el cpl edias Ol i b ke Lol3al 31—
G 5= 5 Bl 5l 4) cl o gas Lgy oSo s a3l BT &l 55 g ool AFLP g5 3 dl
sl LIS 53 0 ol o 53 IS5 525 pde 4 Il SsS 3m s pledCys op i Cons LOD -
ot e RE -
Cilisee Slio (5l a5l JAD -
- Numbers in parenthesis indicate interval to nearest flanking marker ) )
- Negative or positive additive effect showed the heredity of alleles from Kaz or Montana, respectively. When the flanking

marker of QTLs are AFLP, the sign of heredity of additive allele was inverse to common process (+from Montana and — from
Kaz).

- LOD: Logarithmic of odds
- R2: Coefficient of determination
- AD: Additive effect for different treats
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Abstract

In order to identify QTLs associated with stemlet and rootlet growth in the early stages of germination
of wheat, 144 recombinant inbred lines derived from the cross of Kaz and Mantana were evaluated in
a completely randomized design. The linkage map using composite interval by 234 microsatellite
(SSR) primers and 267 AFLP loci have been already prepared in this population which covered 20
chromosomes of wheat. For root length, 1, 2 and 2 QTLs were located on 4D, 4B and 2D
chromosomes, respectively. Two QTLs of rootlet length was located on 6B and 3D chromosomes. The
QTLs of rootlet number were identified on 4A, 5A and 3B chromosomes. For each of stemlet dry
weight (SDW) and rootlet dry weight (RDW) traits only one QTL identified on 4A and 3D
chromosomes, respectively. Overall, for SDW to RDW ratio on 2D and 3D chromosomes, three QTLs
were located. The QTLs of stemlet wet weight (SWW) were detected on 6B and 2B chromosomes. On
1B, 2D and 6B chromosoms, three QTLs were recognized for SWW to RWW ratio. For all traits, the
range of LOD = 2.04-6.34 and R2 =5.11-19.58 were calculated. The highest amount of LOD and R2
(5.11 and 19.58, respectively) were obtained for rootlet length QTL (QSL-chpgu-4D). The least
distance to the nearest adjacent marker (AFgcCGb marker) was 0.005 Centi-Morgan which belonged
to rootlet length QTL (QRL-chpgu-3D) on 3D chromosome.
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