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Analysis of Developmental Characteristics of Immature Spikes in
Elite Multi-grain Wheat Germplasm Pubing10696
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Abstract: The multi-grain wheat line Pubing 10696 is an offspring of common wheat cultivar that
was originally crossing with a wild relative species Agropyron cristatum ( L. ) Gaertn showing multi-grain
characteristics. To disclose the theoretical principle for wheat breeding, this elite genetic germplasm resource
together with several popular wheat varieties in the Huang-huai winter wheat region were used to decipher the
developmental process of young spike/spikelet. The dynamics of floret differentiation, degeneration and seed
formation were analyzed by anatomy and statistical methods. The analysis of variance ( ANOVA ) showed that
the multi-grain characteristic of Pubing 10696 was contributed due to the increase of grain/spikelet number per
spike. Interestingly, the increase of the grain number per spike did not underestimate the 1000-grain-weight.
The observation of immature spike development revealed that, if compared with other wheat varieties, Pubing
10696 exhibited earlier initiation and lasting duration in the panicle differentiation. The faster differentiation
and slower degeneration in the floret developmental process was further detected in Pubing10696, thus
leading to the significantly increase of florets that succeeded in the tetrad stage. Altogether, the developmental
characteristics of the immature spikes and florets is the factor resulting in the multi-floret and multi-grain in
Pubing10696.
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G: HEMERIRILIT . A~E BILLBIRCN 1 mm, F A1 G B ELBIR D 2 mm
A': Single ridge stage, B: Double ridge stage, C: Floret differentiation stage, D: Pistil and stamen differentiation stage,
E: Corpel extending round three stile of ovule, 1-8 indicate the florets of spikelet, F: Tetrad stage,
G Pistil and stamen degeneration stage. Bar=1 mm in A-E and 2 mm in F and G
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Fig.1 Process of young spike differentiation in common wheat
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Table 1 Comparison of agronomic characters between Pubing10696 and other varieties

e Prim (em)  AREE FEEK (om)  FRE/MER  ERUMERE  FEERE THH(g)
Nome Plant Spike Spike Spikelets Grain number ~ Grain number  Thousand-grain
height number length number per spikelets per spike weight

5ZPL 58 Aikang 58 55+2.5a 10+ 1.5b 7.7 +0.6a 18.7+1.1a 3.5+0.3a 56.3+3.2b 482+ 1.5b
118 6172 Han6172 74 +3.8d 20+3.2¢ 10.0x1.1d 21.7+1.2b 3.7+04a 55.7+3.4b 459 +1.9a
VA 22 Jimai22 68 £3.1c 15+2.7¢ 7.8 £0.8a 22.2+0.8b 3.7+0.3a 49.0+2.9a 48.5+2.1b
JH4¢ 19 Yannong19 74 +4.7d 11 +2.5b 9.8+ 1.2d 21.9+0.7b 3.7+0.3a 49.3 £2.5a 50.5+2.7b
4 18 Yumail8 65+3.9¢ 11+2.1b 83+0.7b 18.1+1.3a 43 +0.4b 54.0 £3.4b 48.8 £2.5b
)& 4110 Yanzhan4110 61 +3.4b 8+3.1a 9.2+0.8¢c 213+ 1.1b 33+04a 54.7+3.2b 51.6£1.9b
JE1Z 18 Zhoumail8 58 +3.2b 9+1.5a 8.5+0.7b 21.1+£0.9b 3.7+03a 523 £3.5b 53.4+2.9c
YK 10696 Pubing10696 60 +3.7b 8+1.9a 8.8+0.7b 212+ 1.1b 5.3 +0.6¢c 68.0+5.1c 55.1+3.1c

RPEER A + BRE2E s FMFIARTR/INS FRERIRTE 0.05 /K R 2E 5 B
The data in the table are the Mean + SD, means within a column followed by the different letter are significantly different according to LSD test at 0.05

level of significance
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Fig.3 Dynamic process diagram of floret differentiation developmentand degeneration of Pubing10696 and others varieties
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Table 3 The number of differentiation floret of spikelets of different parts of main spike in Pubing10696 and other varieties

FL /N Basal floret RS /N Middle floret Thisiti /N Top floret

ARk BUMESC  OMERESEIN DUAMAI  BUIMENC  MPHEASIN  DUSMASN  BUNEEC O MEMESES  pushA)
Name Total Pistil Tetrad Total Pistil Tetrad Total Pistil Tetrad

florets stage stage florets stage stage florets stage stage
K 10696 Pubing10696 9 8 6 9 8 7 6 5 4
JE14 18 Zhoumail8 8 7 5 8 6 6 4 3
Vi 22 Jimai22 8 7 5 8 7 6 5 4 3
M4 19 Yannong19 7 6 4 8 7 5 5 3 2
{18 6172 Han6172 7 6 4 9 8 6 5 4 3
JEHT 58 Aikang58 8 7 5 8 7 6 5 4 3
{I£J#% 4110 Yanzhan4110 8 7 4 8 6 4 6 4 3
%77 18 Yumail8 8 7 5 8 7 6 5 4 3
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