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Studies on haploid spontaneous diploidization in maize
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Abstract Based on the haploid population from maize hybrid Zhengdan958, flow cytometer was used to observe the
haploid spontaneous diploidization. The results showed that in the natural condition, there was no significant correlation
between germ cell and somatic cell,and difference in diploidization between tassels and ears, which was found higher
than tassels. Most of male fertile haploids were detected to stay in the state without diploidization (1C),only a few

fertile haploids had been found to be the chimera, and there were about 1% — 2% fertile haploids being detected to
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have aneuploidy (1.5C). There was a trend that somatic cell doubling increased with haploid fertility raised.
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Table 1  Samples of fertile haploids detected by flow cytometer

PR ) Anther level TR Pollen level it
I H Item .
0 1 2 3 5 0 T I 1 Total
#%L Plant number 50 30 22 26 25 50 28 29 24 305

1.3 =20 B (X HE R A M A T 5 iR

FE A RTEOR i 22 10, BUA 8 i R U
Xof AN [ o 1l PR A R AT R B A R it =
ARG DU A [7) 248 0 4 fifg v DNA (9 & &5, e I 1 75
AR E Palomino 855% $ifi i&  Jr 1 F 47 R in Bc itk
H AR BRI iR

1) FOK I 7 4 B B TR 5 . 7E BOKR ok ik 22
WA BOR B2 0.5 g Aoy & THE SR b 7R3 5
M A 2 mL 24f# k(3% 20, SR J) 7l 3]
H R A R 2H 240 i BE L RS R AR X 0. 5 mL
WO R I8 2 .4 C A& 1 000 r/min 2
> 10 min;

) YA TR R S e 0, B B0 I B BT W T
£ FHZJE. A 400 mL flt fk 7 B (Propidium
iodide,PI, R &M E N 5 pg/ml), 4 CHELHE

30 min. FEfF_LAHLIGE ;

YA AL I E DNA & 5, 240 M A
[ BD 2 # FACSCalibur % 2 40 Jfg {X (Flow
Cytometry) , 5T B9 5444 CellQuest Pro,

R2 MHAMAMRBRET

Table 2 Improved lysates formula

Y K&/ (mmol/L) ik /mg

Component Content Dosage
Tris 15 363
Na, EDTA 2 148.9
Spermine 0.5 20. 2
KCI 80 1193
NaCl 20 233.8
TrionX-100 0.10% 200 pL
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R GE HERE A B AR 2 SRR 2 K e (R e 3 T [ 8] A B TS [ 45 2 i B 7 PR A2
M R AR R L SPAD-502 AR L BEALIER KR E YK E AR RS AR ANIA 1 s . AR IE A
100 BRAN T A5 AR S Xk . A SAS9. 3 4T ¢« Iﬂﬂ&zﬂlffﬁfrﬁﬁﬁﬁiﬁiﬁirlﬂﬂffff’ﬂﬁxFJ PR 2 A%
K, HCRCH R A AR 1 22 57 IF AU Spearman B, 45 R, 4% 25 G0 R] B ORI (A e R A A A L
PSS R ICT NI SO R L it i UM i o 1 =S EPS %1’9, A —EZES L P NER YK E AR EE 24
PESEFT 93T . 20 i B A B A [?K:zfiﬁi VIS 4 GRS G, BRAR

(DFEEANE; (DA 1 W (OFEZ 2 K (DEEZ 3 Ji () FRZY 4 Fs (DRERZY 5 9 (O F M T 9;
COFEM 195 (OFEA I s o SR IR MERE 55 — (% VK IE 5 TE 8D 24 22 45 SE A L
(a) Sterile; (b) Anther 15t; (¢) Anther 2™ ;(d) Anther 3”' ; (e) Anther 4" ;(f) Anther 5% ;(g) Pollen
I ;(h) Pollen [ ;(i) Pollen [I[ ; (k) Harvested haploid ear which crossed by normal diploid pollen

1 BEGBHEEEMERSEEARE B EFIERSE

Fig. 1 Field performances and classifications of spontaneous doubling haploids

R3 BEGHGEUERSEEGRA

Table 3 Spontaneous doubling analysis of fertile haploids

sl #2259 | Anther level 2Ky gt 9] Pollen level
Item 0 1 2 3 4 5 0 1 Il il
¥k % Plant number 1314 559 124 60 30 30 1748 181 104 84
fmﬁ MR L EE/ Y Male fertile rate? 62.06 26.41 5.86 2.83 1.42 1.42 82.57 8.55 4.91 3.97
25 ST ¥k 8 Kernel-bearing plants number 1198 504 114 57 28 29 1613 167 99 80

WERRE MR E L2/ % Female fertile rate® 91.17  90.16 91.94 95.00 93.33 96.67 92.28 92.27 95.19 95.24
VE o BRI L/ % = 5 OB B/ B AR < 100 5 b MBI 7 PE G 5 L 3/ 06 = 26 G A 5 4 Y 4 S B A A
AR R B < 100,

Note:a Male fertility/ % = Plant number in each fertility level/ Total haploid number X 100;b Female fertility/ % = Harvested ear number

with kernels in every fertility level/Plant number being crossed in every fertility level X 100.
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Fig. 2 Detection of fertile haploids
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Table 4 Leaf ploidy detection of haploid plants with different fertile level

Y 5] Anther level A g ] Pollen level Mt
27 Type

1 2 3 4 5 1 Il I Total
MLfERL /% (1C) Haploid 100 100 88.5 85.7 88.0 100 100 87.5 94. 1

B/ % (2C)Diploid 0 0 0 0 0 0 0 0 0
s B m /% (1. 5C) Aneuploid 0 0 3.8 1.8 0 0 0 4.2 1.5
JBA% /% (1C-2C) Chimera 0 0 7.7 9.5 12.0 0 0 8.3 4.4
Bt /4 Total 30 22 26 21 25 28 29 24 205

£5 HAMCEARESTESHALMER

Table 5 Correlation test between somatic cell diploidization degree and haploid fertility

K Type Z: ¥ Parameter 25 Result
T H %Y Anther level WIESE 0. 87
3k 0.06
# 4 AT F 45 4L Pollen level LIPS/ 0.87
i 0.33

2.4 HEEEREEATRBHEERRZERLLER 225 R P AE BT & 0 7 DR ZER B RA

FEARAR MR PR A RS 1 B R ™ 5l B2 (a=0.05 K (R 6). kY
i AT AR RN B AR 7 R MIR A AR R — B
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Table 6 Comparison of traits between fertile haploids and sterile haploids

B R A4 2

T B bt A
ST MR GE  HERGE
Tassel Chlorophyll ~ Chlorophyll

ME/ o AL MK/ msE/ K/
KA cm cm cm cm cm
Type Plant Ear Leaf Leaf Tassel

branch content of leaf  content of
height  height length  width length

T
g R
Chlorophyll

content of

number above ear ear leaf leaf below ear
EIN=JER RN 106.24  33.9 35. 27 6.62 18.03 7.00 48. 84 48.18 48. 70
Fertile haploid
YN R RN 106.06  33.31 36.18 6.55 17.07 6.45 48. 06 47.65 47.74
Sterile haploid
t {8 t value 0.07 0.56 0. 81 0.15 0. 89 1. 30 1.42 0.92 0.59
B GBI 0. 94 0.58 0. 24 0. 82 0. 37 0.19 0.16 0. 36 0.55

Significance test

(Two tail)
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