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Abstract: In 2023, maize dry matter production, distribution, transport characteristics, and the heterosis of dry
matter and grain weight were studied through spring and summer sowing. The results showed that the accumulation
process of dry matter in spring and summer maize could be fitted using the logistic equation. The maximum accumu-
lation rates of Zhu 85 and ZM3358 in spring sowing were lower than Zhu136 and ZM027, while Zhu 85 and ZM3358
in summer sowing were higher than Zhu136 and ZM027. The distribution of dry matter in hybrid maize varieties sow-
ing in spring and summer showed an overall pattern of stem>leaf>sheath>husk>tassel>cob>silk>ear stem during the
silking stage. The leaf, sheath, stem, cob, ear stem, husk of dry matter transport amounts, transport rate, and contri-
bution rate of dry matter transport to grains in spring and summer sowing of Zhuyu927 and Zhuyu 902 were all nega-
tive. In spring sowing, ZM3358 and ZM027, only the leaves and sheaths had dry matter transport; in summer sowing,
ZM3358, only the leaves, sheaths, and stems had dry matter transport. The dry matter weight F'; heterosis index, rela-
tive heterosis, mid—parent heterosis, and over—parent heterosis of maize hybrids were significantly higher in spring
sowing than in summer sowing, the grain weight of spring and summer sowing in Zhuyu927 and Zhuyu902 showed
positive heterosis.
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Fig.1 Temperature and precipitation during the growth and development period of spring and summer sowing maize
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Table 1  Logistic fitting equation and parameters for dry matter of spring and summer sowing maize hybrids
= BT LA HE RBUR) (o)
Sowing Hybrid Fitting equation Coefficient of Significance T, T, = Vi Vs V. Vi
season determination
; R _ 476.08
il X927 Y=o, e 0.996 8 0.05 43.14 84.69 10546 233 443 471 155
- _ 436.21
£ 902 =T 24 of 006 0.989 0 0.05 42,42 83.97 104.74 2.17 4.10 4.32 6.91
1+54.96¢
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Table 2 Logistic fitting equation and parameters for dry matter of spring and summer sowing maize parental inbred line
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Fig.2 Dynamic changes of dry matter distribution of spring and summer sowing maize hybrids

24 B EBEXRFRAEXEZTURSEIHEEN

P 3 H T, BOREA A SRR E BT
it BRI, /N0 A R R R AR R B >
B9>2E s nk 22 0t BT BTG LU R R, 2R
Ji o e FU BT F, AR SR B 25> > R >
el > TEAT RS A6 22 5 FE S 0 Jo R AR ) 1o
SrEC, M B s A ez BT B R BT BC L
HE T S, TORL R o3 I HE A T R 5
Bk e e BE— 4R T A s T R BC

HE LA RIS 0> 28> > Rt > B > g > FA > 1
TSIz, FAF /N3] SO 543 i -
9F 136. 5% 85 i 4 i1 R L K T ZM027, fik T
ZM3358, 3% 136, ZM3358 Z5 1 ¥ Jit EAL K F5E 85,
ZMO027 . 4G22 T 1) B E 5 e 25 0
LN, ZM027 25T ot SRR &, 5E 136 .ZM3358 25
T 9y it R ALK T 3E 85, it T 4 it B2 FH ZM3358 .
ZMO027 K T B 136, 5 85, ZM027 5 ¥y Joit B FH it
20 85 it T i B T HA A58 & L 5 136 7



23 HRELLAF  FOR TP A I s RHIE S AR L o 55

TP o BRI K . BRI T T LG a) Tk
SyBE, AC R B TRor AL L AR —E 25, TR
TN AR A AR 0 2R B IC HLE TR, A
Bo R AR5, ZM027 2 T R B %, KT
3F 136, 5F 85, ZM3358 £ I ; M+ 4 i ZM3358 #x
£ AT B B ZM3358 .0 85 i K T ZM027,
¥ 136 A A% ; B T4 i B AR 136 5 K BN T4
Ji BALZM3358 . ZM027 K T 51 136 .4 85, H AL
PN TY FE—2ERn 1) FR N A4 EE HLEE iE
Y B ZM3358 1t K T 5E 136 .ZM027, /T4 85;
LT BFLZMO27 fie i, ZM3358 He % ; i T4
FRRIE 136 el s Ant ARG T 5 B 85 I % s
AR T4 5t B ZM027 fie s, BE 136 511
SR/ T4 o O B 4 e T, T
FHEFEH TR ESAER . T REE 136
LR T 85 . ZM027 fEAR T ZM3358 ; 2514 ot 2R
I¥ 136, ZM3358 K T3+ 85.ZM027, B A&kt 22+
Py A3 T 25 L, ZM3358 25T it R

TR S EERER

=, 3 136 . ZM3358 Z5 T i RFUK F 58 85; T4
it R ZM3358 . ZM027 K F5F 136 . 4 855 ZM3358
WS4 5 R L, A AR T4 o BB AR 85 K
THA [ 52 2T ZMO027 el . B HEHER T
DAl [ R VA 20 B LW & =Y [T e YA o A s ER S
5, T B RN AR AR K i 2R B AC L
R, B T L SR A P, ZM3358 2 T it
EHEZ, KT 136.ZM027, 51 85 A% ; T4 &
I¥ 136 5 2 ; w4 o RAHL ZM3358 \3F 85 L KT
ZMO027 , 5% 136 Al ; B T4 i SR AREE 136 e K 5 1
W9 5 BRI 136, ZM3358 ., 5t 85 K T ZM027,
B B T BT — 20 B4 T ) kL P A 43 LE
i, MY B2 ZM027 8 K FaE 136 .58 85, /T
ZM3358; 25 T4 o 2R ZM027 fe i , 11 3 85 B AIK 5
BT o0 R FRIE 136 5 fik; &Lt T- 4 it R ZM3358
%2, 5F 136 /b s Bl it R AHSE 136.ZM3358
151 TF 85, ZM027 ; B4 T4 Jit R FH ZM3358 . ZM027
B T5E 136 .01 85,

136 ZM3358 85  ZMO27

375 5 7Z % Parental inbred line

136 ZM3358 385 ZMO027

3 7~5 7% 2 Parental inbred line

AFU\OE 120 200, & EB%E 200, =& RFER
1809 oy 180 i el
100 160{ =R 1601 gm
140 140] E
a8 120 120
60 100 100
80 80
40 60 60
40 40
20 20 20
0 0 0 1
85  ZM027 3136 ZM3358 385 ZM027 3136 ZM3358 385 ZMO027
c 18 AN LiNmE ) 120 ExH 180, HiE AiGREE
RE 80
=2
%2 9 EE EE 60
22, W .
T a3 % / 20
&
0 7 0 0 136 ZM3358 385 ZMO027

136 ZM3358 S5 ZMO027

%75 B 7L % Parental inbred line %7~ 57Z & Parental inbred line

E3 H.EBIRFEFARFZFTURSEINTEN

Fig.3 Dynamic changes of dry matter distribution of spring and summer sowing maize parental inbred line
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Table 3 Dry matter translocation and contribution rate to grain weight of spring and summer sowing maize hybrids

4G Spring sowing H#  Summer sowing
T Bl is Ty ik R /inieEa) T Tk T st
dhoFo AR (e/HK) B (%) T TR (%) (e/Hh) EH(%) TRLTTHR (%)
Variety Organ Dry matter ~ Rate of dry matter ~ Contribution rate of Dry matter ~ Rate of dry matter ~ Contribution rate of
transport transport dry matter transport transport transport dry matter transport
to grains to grains
BEF 927 - -8.00 b -17.54 a -4.75b -7.98 d -27.30a -4.96 ¢
L -0.28 a -0.97 a -0.17 a -0.78 a -4.78 a -0.48 a
s -54.70 d -109.03 b -32.474d -6.41 ¢ -1620a -3.98b
Tttt -44.05 ¢ -1866.53 d -26.15 ¢ -32.54f -1200.74 d -20.23 e
A -8.20b -532.47 ¢ -4.87b -1.88b -174.07 b -1.17a
il -7.00 b -50.65 ab -4.16 b -9.33e -118.85 b -5.80d
3£ 902 - -10.29 b -25.83 a -5.56 b -11.01 ¢ -38.85a -731¢
L -10.15 b -50.00 ab -5.49b -1.28a -7.18 a -0.85a
Evis -26.15¢ -40.52 a -14.14 ¢ -4.32b -10.99 a -2.87b
Telitih -28.45 ¢ -1102.71d -15.39d -20.31d -672.52 ¢ -13.49d
T -3.99a -411.34 ¢ -2.16a -132a -197.01 b -0.88 a
Rt -10.81 b -134.29 b -5.85b -10.88 ¢ -196.39 b -7.23 ¢

TE [ B i) — 2 SN ) 3 35 2 BB T S R ) /NG 5 B3R 28 538 5% K1 . T &I
Note: In the same column, different lowercase letters behind the numbers of different nutrient organs in the same hybrid indicate a significant dif-

ference of 5%. The same below.
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Table 4  Dry matter translocation and contribution rate to grain weight of spring and summer sowing maize parental inbred line

FHH#E  Spring sowing % Summer sowing
R ooy TURRGER YRGS R TSNS TR TYREER T BB R
Variety  Organ (/¥R (%) FRLDTHREE (%) (e/Hk) (%) FRLDTHRER (%)
Dry matter ~ Rate of dry Contribution rate of dry Dry matter ~ Rate of dry Contribution rate of dry
transport matter transport  matter transport to grains transport matter transport  matter transport to grains
31136 - 12.10 a 3592 b 2043 a 3.60 a 16.57 a 6.51 a
LS 6.23b 38.94 b 10.52 b 1.02b 8.20a 1.84 ¢
Evis 1.60 ¢ 4.00 270 ¢ -11.25d -43.04b -20.34 ¢
Tl -1570 e -387.65 ¢ -26.50 e -14.26 € -338.72 ¢ -25.79 f
AR -1.20d -146.34 d -2.03d -0.53 ¢ -45.30b -0.96 d
Rt 11.71a 62.65a 19.77 a 1.90 b 19.37 a 3.44 b
ZM3358 i 11.63 a 3124 a 26.09 a 11.56 a 4277 a 2677 a
L 298 b 12.99 ab 6.69 b 6.58 b 34.89 a 1524 b
EA -7.05¢ -14.70b -15.82d 3.84¢ 10.16 b 8.89 ¢
Tl -19.68 ¢ -620.82 ¢ -44.16 -10.70 f -336.48 d 2477
TR -4.88 ¢ -238.05d -10.95 ¢ -0.79d -34.80 ¢ -1.83d
R -16.18d -123.32¢ -36.30¢ -2.84 ¢ -20.10 ¢ -6.58 ¢
3§85 I -6.95b -30.40 a -16.86 b 5.74 ab 30.07 a 12.85b
4 -8.10 be -51.04 b -19.65 ¢ 5.06 b 33.85a 11.32¢
ZEFF -14.99 d -60.30 b -36.37 ¢ 6.41 a 2623 a 1435 a
Tl -15.82d -275.13d -38.38 ¢ -6.89 d -212.00 ¢ -1542 ¢
REAN -3.26a -168.04 ¢ -791a 0.18 ¢ 9.28 b 0.40 d

el -9.79 ¢ -52.35b -23.75d 5.11b 33.68 a 1144 ¢
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ZR4  Continued 4
FH&  Spring sowing 4% Summer sowing
oo moqy TOREER TRRSER  PHRMEX  PRRGER TRREGER Ty
Variety  Organ (e/tk) (%) TRITTHRAR (%) (gt (%) TARLTTHRR (%)
Dry matter ~ Rate of dry Contribution rate of dry Dry matter ~ Rate of dry Contribution rate of dry
transport malter transport  maltter transport to grains transport matter transport  maltter transport to grains
ZM027 n 7779 a 2779 a 13.03 a 3.60 a 1635 a 6.86 a
b 3.28b 18.22b 5.48b 0.60 b 440 a 1.14b
ZEFF -4.83d -1146 ¢ -8.08d -18.26 € -5847h -34.82 1
Tl -12.22 e -273.38 ¢ -20.43 e =7.74d -450.00 ¢ -14.76 e
] -5.304d -175.50 d -8.86d -248b -527.66 ¢ -4.73 ¢
Hit -0.96 -6.27 -1.6lc -3.88¢ -52.57b -7.40d
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Table 5 Heterosis characteristics of dry matter and grain yield of spring and summer sowing maize hybrids %

T4 E  Dry matter weight

FRiE  Grain weight

1 F i PR A g PR BRI RS HDEEE R B

Sowing Variety BEL Relative Mid-parent  Over—parent HEL Relative Mid-parent  Over—parent

season F, heterosis heterosis heterosis heterosis F\ heterosis heterosis heterosis heterosis

index index

T 3EF 927 255.15a 61.08 a 156.92 a 141.97 a 324.50 a 69.18 a 224.50 b 184.35b
3£ 902 219.73 b 54.49 b 119.73 b 115.50 b 266.11 b 72.69 a 266.11 a 209.23 a

=2 JEE 927 210.16 b 5242 b 110.16 b 105.01 b 326.62 a 69.38 a 226.62 b 190.89 b
3£ 902 200.65 b 50.16 b 100.65 b 77.61 ¢ 309.97 a 67.74 a 209.97 b 187.03 b
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