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LEAF ABERRATI ONS - AN EFFECTI VE SCREENI NG TECHNI QUE FCR M CROWVUTATI ONS | N
PEAS
Singh, N P. and B. Sharma Di vi sion of Cenetics

Indian Agric. Res. Institute, NewDel hi, India

Since all the seeds exposed to mutagenic treatnents do not have equal
genetic damage, it could be of great help if plants with nore nmutagenic
damage are identified in the Mj generation itself. This would facilitate
recovery of a high frequency of nutations in the succeedi ng generations.

The phenonenon of |eaf aberrations (a-sectors, 2) due to nutagenic
treatment was first reported in peas as early as 1925 (1) and it was
denonstrated subsequently in a wide variety of crop plants. It was al so
established by several studies that the degree of |eaf aberrations in M is
strongly correlated with the frequency of macronutations in M2 generation.
ML sterility has al so been used as an index of mutagenic damage. Al t hough
a positive correlation between |leaf aberrations, M sterility and M

macromutati on frequency is well established, such a relationship has not
been denmonstrated for the nore conplex mcromutations.

In the experiment reported here |eaf aberrations and sterility were
used as screening criteria. Seeds of pea variety DMR-3 were treated with
gamma-rays, ethylene inine (El) and Nnitroso ethyl wurea (NEU). The
entire ML population was divided into four groups on the basis of |eaf
aberrations at seedling stage and again on the basis of sterility at the

adult plant stage: low degree of |eaf aberrations + low sterility (LL),
hi gh degree of Ileaf aberrations + low sterility (HL), |ow degree of |eaf
aberrations + high sterility (LH), and high degree of |eaf aberrations +
high sterility (HH). Single plant progenies were grown in separate rows
in the M generation, and observations were recorded for both
macromut ati ons  (chlorophyll + norphological) and mcronutations (five
pol ygenic traits, nanel y, days to flowering, pods/plant, seeds/pod,
100-seed weight and vyield/plant). The promnising mnutageni zed progenies

were identified on the basis of higher mean and CV (variability) than the
progeny having the highest nman and CV in the control (untreated)
popul ati on. In the M3 generation, the character mean was used as the
criterion for selection of prom sing progenies, since intra-famly variance
is expected to be reduced in this generation.

Table 1 shows that the CV values in M2 were highest in the HH group

and lowest in the LL group of nutagenic danmage. The HL and LH groups were
i nt er nedi at e. This trend was constant for all the five polygenic
characters studied and was also confirmed in the M3 generation where only
the HH and LL groups were studied nore intensively. The conparison of CV

val ues between HL and LH groups in M revealed a very interesting picture:
the CV values in HL group were higher than in LH group for all the five
pol ygenic traits (Table 1). This suggests that leaf aberrations are a
better index of nutagenic danmage than sterility. Further, since the CV
in the LH group was also significantly higher than in the LL group, the
sterility paraneter serves as a reliable additional criterion for
classifying the nmutagenized material further on the basis of genetic
damage.

The analysis of macronmutations in the M2 generation also revealed a
simlar pattern as for mcronutations (Fig. 1). The groups of nutagenic
danage were arranged in the following order on the basis of frequency of
macronutations: HH > HL > LH > LL.
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Thus the grouping of M1 plants on the basis of M1 damage (leaf
aberrations and sterility) can be of great help in identifying plants with
maximum mutagenic damage which are likely to yield a higher frequency of
mutations in the M2 and M3 generations. This helps to reduce the volume
of unwanted (nonmutated or poorly mutated) material, thereby saving time
and labor in the isolation of mutations.
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Table 1.  Effect of grouping on the basis of mutagenic damege in M| on the magnitude of induced
variability ©®9 and means for various characters in M2 and M3 generations.

Char act er M2 generation, groups B generati on, groups

LL H LH HH LL HH
& Man O Man O Man O Man G/ Man G/ Man

Days toflonering 7.3 /A1 81 75 77 749 86 7.8 77 743 87 753
Pods/ pl ant 21 170 342 180 313 172 3.7 188 #AT7 71 NP3 17
Seeds/ pod 20 .35 2836 37 26 36 254 38 243 33 263 35
100- seed vei ght 143 168 164 169 156 168 175 17.1 154 167 17.2 170
Sedyiddplant 367 73 389 76 3.1 71 409 84 B0 39 4.2 42

Note: The groups of nutagenic damage (LL, HL, LH and HH) were assigned on the basis of low or high
degree of a-sectors and high or |ow degree of induced sterility inM1.
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Fig. 1. Total mutation frequency in different groups of mutagenic damage.
Mut ageni ¢ damage group: LL = Low seedling damage + Low sterility

H H gh seedling damage + Low sterility

LH Low seedling danage + Hgh sterility

HH = Hgh seedling danage + Hgh sterility
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