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Identification of Cytology about Tetraploid Millet and Analysis
between Photosynthetic Factors Response for Diurnal
Variation of Different Ploidy at Booting Stage
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Abstract ; Data of phenotype and cytology were collected from 2013 to 2015, including data of photosynthetic
factor. Cultivar of Jingu 21 and its autotetraploid were materials of this experiment. We compared them by morpho-
logical observation,and ploidy examination was from cytological observation. On the basis of physiological and bio-
chemical characteristics,the experiments studied about photosynthetic factor response for diurnal variation of differ-
ent ploidy. It turned out that:compared with millet of diploid, tetraploid increased leaf width by 6. 11% , decreased
index of leaf shape from 11. 82 to 9. 25 ,increased length of diameter of main stem by 13. 04% , decreased length of
diameter of main panicle by 5.39% , increased thousand seed weight by 46.16% , decreased leaf length by
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17. 01% ,decreased length of main stem length by 23. 29% , decreased length of main panicle length by 5. 45% , de-

creased panicle weight by 24. 42% , decreased grain weight per panicle by 62.47% , decreased fruiting rate by

46. 66% . The results of microscopy scanning showed that tetraploids had long growth period, globular ovaries, cre-

nated stigmas, big pollen, some of which were wizened. In addition to these, their seeds had low germination percent-

age ,and their synthetic amounts of chlorophyll and N were decreased at booting stage. Compared with its tetraploid,

photosynthesis factors of diploid affect each other were more sensitive. Unbalance of sink and source was main im-

pact factor to low photosynthetic rate of autotetraploid of induced strains at booting stage. Phenotype of tetraploid was

the embodiment of interaction between different genomes,and there must be a rebalancing in its evolution.
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a. Plant type:On the left is Jingu 21 of reference strain,on the right is its autotetraploid : stem became short and thick,

internode length decreased. b. Number of chromosomes of reference strain:2n =2X =18.

¢. Number of chromosomes of its autotetraploid;2n =2X =36. d. Leaf shape:on the bottom is diploid,on the top is autotetraploid

breadth of leaf increased ,index of leaf shape decreased. e. Panicle type:on the left is diploid,on the right is its autotetraploid :

panicle length decreased,ear stem width increased. f. Reference strain ovary: globular. g. Its autotetraploid ovary:

ellipsoidal. h. Grain:On the right is diploid,on the left is its autotetraploid : boundary dimension of grains increased, grouting was not enough.

i. Diploid pollen grains. k. Its autotetraploid pollen grains:size is different,wizened. j. Diploid stigma.

L. Tts autotetraploid stigma; crenated. m. Diploid anther. n. Its autotetraploid anther: boundary dimension increased, light-colored.

o. Diploid stomas. p. Its autotetraploid stomas:boundary dimension increased, density of them decreased

E1

ZREET(EA2 5) RERFENEERE LR R ARFIE

Fig.1 Comparison of characters and cytological observation

about diploid of millet( Jingu 21) and its autotetraploid
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Table 1 Comparison of character about experimental material of millet
TR T 5T EE . TR EEARE EHER
, . = A - - -
PR (em) (em) (em) (cm) (em)
(em) (FF. A H) o S
Character Flag leaf Flag leaf Main spike Stem Main spike
Stem length Heading date
length width length diameter diameter
—AER 42.56 + 3.6z 168.45+  2016.07.27-29 24.6 = 0. 7095 + 3.34
Diploid 3.01Aa 0.27Aa 9.63Aa 1.39Aa 0. 04125Aa 0.24Aa
IS 35.32% 3.82% 129.22+  2016.08.03-07  23.26 + 0. 8020 = 3.16 +
Autotetraploid 3.87Bb 0.29Ab 10. 91Bb 1. 47Bb 0. 06140Bb 0.29Bb
N N ELRES TR LR X
‘ b B ML ) o A i
R (%) (g) & (SPAD)
() () e . (mg/g)
Character Fructification 1000 - grain Chlorophyll
Spike weight Grain weight N content
percentage weight content
A% Diploid 37.18 +2.91Aa 31.23 +1.91Aa 74.60 +2.76Aa 2.72 +0.31Aa 4.58 +0.32Aa 57.24 +4.59Aa
PUAEA Autotetraploid 28.1 +3.27Bb 11.72 +2.61Bb 39.79 +4.23Bb 3.975 +0.24Bb 4.33 +0.38Ab 53.46 +4.83Ab

a,b RIRTE 0. 05 /K- E2E R WA, B FIRTE0. 01 KV 2 H R E

a and b mean 0. 05 significant level, A and B mean 0. 01 significant level
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Fig.2 Response of photosynthetic factors for diurnal variation of micro-environment

and themselves about diploid of millet( Jingu21) and its autotetraploid
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Table 2 Correlation matrix of the net photosynthesis rate and the environment factor of experimental material of millet

JAEHF Jal] CO, He 2 ZE I 7 R SALRE i gy T I 23 SR
Photosynthetic factors Ci E Gs Pn T RH
Hila] CO, % Ci 1 —0.41% 0. 422X —0.7302X " —0. 820%% 0.302%%
A E -0.187% 1 0.218% 0.7592X** 0. 5962X* 0.253%
SALFE Gs 0.5114%~ 0. 6284%* 1 0.161% -0.42% 0. 7443
HOL G A Pn -0. 711%™ 0. 709*% -0.101% 1 0. 8442X* 0.2622%
rHTIRE T —0. 7554 0.5174%* -0. 164% 0. 7894% ** 1 0.263%

28 S AR RH 0. 475" 0. 482%X 0. 635~ 0. 010X 0. 169*X 1

YL BIFIR 0,05 1001 KRR 2X,4X SRR AR IR T IR R IR PO A T AR R

*, ™ :Significant at 0. 05 and 0. 01 probability level ,respectively. 2X,4X denote diploid of millet of reference strains and autotetraploid of millet of in-

duced strains
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