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Relationship between panicle differentiation and
leaf age index of sorghum

ZHOU Yu, HUANG Juan, ZHANG Yaqin, WU Yu, LI Zebi"

( Institute of Characteristic Crops Research, Chongqing Academy of Agricultural Sciences, Yongchuan 402160, Chongging, China )

Abstract: In order to determine an easy leaf age (LLA) diagnostic method of panicle differentiation stage of sorghum, the
panicle differentiation of sorghum and the relationship between differentiation stage and LA and leaf age index (LAT) were
investigated. Hybrid cultivar ‘ Jinyunuo 3’ and conventional cultivar ‘ Guojiachong 1’ were used as materials planted in
three sowing dates, the panicle differentiation stage and corresponding LA were recorded. The results were as follows; (1)
The panicle differentiation could be divided into five stages, i. e. vegetative stage, elongation stage, panicle branch
differentiation stage, spikelet and floret differentiation stage, gynoecium and stamen formation stage. The sterile spikelet
with stalk could develop to gynoecium and stamen formation stage. (2) With the detention of sowing date, the starting date
of panicle differentiation was advanced, and the growth duration shorted, and LA and LAI of each stage of panicle
differentiation were decreased, but there were differences among varieties. (3) The relationship between the panicle

differentiation stage and LAI conformed to linear regression correlation, with a formula of panicle differentiation stage (i)
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to LAI (Xi) of Yi=bXi+a. (4) With the detention of sowing date, the parameter b and lal in formula of ‘ Jinyunuo 3’ were

increased, while those of ‘ Guojiachong 1’ were decreased. To sum up, it is viable to infer panicle differentiation stage

applying LAI, and the results provide theoretical basis for sorghum cultivation index management.
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A-B. EFRAERE,; CAKHEMKY,; D-E. —SBAE L F. — BN, G ZHBAE M H-J. /NE/MEME
B K-0. HEMESE L

A-B. Vegetative stage; C. Elongation stage; D—E. Primary panicle branch differentiation stage; F. Secondary panicle branch differentiation stage ;

G. Third panicle branch differentiation stage; H-J. Spikelet and floret differentiation stage; K—O. Gynoecium and stamen formation stage.

K1 e 35 il

Fig. 1 Panicle differentiation stages of ‘Jinyunuo 3’
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Table 1  Starting date and lasting days of each panicle differentiation stage in different sowing dates

A P i R e8]
Seeding Jointing I v A% Heading Mature
L b stage stage -1 m-2 1Mm-3 stage stage
Cultivar Treatment ,, N N y
o SEC gy MEC gy REC g gy oy KEC gy KB g REC gy UG O
Date Days Date Days Date Days Date  Date  Date Days Date Days Date Days Date Days Date Days
(d) (d) (d) (d) (d) (d) (d) (d)
CERE 3 5 1 4/11 32 5/13 6 5/19 3 5/22  5/25 5/29 10 6/1 4 6/5 8 6/13 42 7/25 112
¢ Jinyunuo 3’
2 5/1 27 5728 6 6/3 3 6/6 6/7 6/13 9 6/15 4 6/19 8 6/27 39 8/5 103
3 5722 24 6/15 4 6/19 3 6/22 6/25 6/27 7 6/29 4 7/3 7 7/10 35 8/14 90
cv 14.61 21.65 0 17.63 0 7.53 9.08 10.88
(%)
CEEL S 1 4/12 34 5/16 10 5/26 3 5/29  6/1 6/5 13 6/11 4 6/15 11 6/26 36 8/1 119
‘ Guojiaohong 1’
5/1 26 5/27 7 6/3 3 6/6 6/7  6/13 12 6/18 4 6/22 9 7/1 36 8/6 104
3 5/22 26 6/17 4 6/21 3 6/24  6/25 6/29 8 7/2 4 7/6 6 7/12 35 8/16 92
cv 16.11 42.86 0 24.05 0 29.04 1.62 12.88
(%)

Ve L AR RHEMIIN] ) M1 — OB edl]; -2, — OB eill; -3, =i fbil; V. /NN 30T s V. ERESE
S CV. AR RE(%) . AR AR, TR,

Note: II. Elongation stage; IIl-1. Primary panicle branch differentiation stage; II-2. Secondary panicle branch differentiation stage;
I-3. Third panicle branch differentiation stage; IV. Spikelet and floret differentiation stage; V. Gynoecium and stamen formation stage.
CV. Coefficient of variation (% ). The date format: “Month/Day”. The same as below.

x2 FAEBEHTERYEES UMM 45
Table 2 Leaf age (LA) and leaf age index (LAI) of each panicle differentiation stage in different sowing dates

AT SRS
inti I m-1 -2 m-3 v V Mat
an  am e
Cultivar Treatment o )
A LAl IA TAI LA TAT LA LAl LA TAI LA LAl LA LAl  TLA
A 3 ! 78 4457 9.4 5371 9.6 5486 107 61.14 11.8 67.43 129 73.71 158 90.29 17.5
i 7
nyune 75 4319 8.9 5126 9.4 5414 108 62.20 11.9 68.53 12.8 7372 14.8 8524 17.36
3 6.9 3974 87 50.10 9.5 5471 10.8 6220 11.8 67.96 127 73.14 13.8 79.48 17.36

¥iE 7.4 4250 9 51.69 9.5 5457 10.77 61.85 11.83 67.97 12.8 73.52 14.8 85.00 17.41

Average

CV (%) 6.19 586 4.01 357 1.05 070 0.54 0.99 0.49 0.81 0.78 045 6.76 636 0.45

CEEL S 1 8.7 45.59 10.5 55.02 11.6 60.79 12.8 67.07 13.8 72.31 14.8 77.55 15.8 82.79 19.08
¢ Guojiaohong 1’
2 7.5 42.68 9.5 54.07 10.6 60.33 11.5 6545 12.6 71.71 13.6 77.40 14.9 84.80 17.57
3 7.4 43.02 88 51.16 9.6 55.81 10.8 62.79 11.8 68.60 13.5 78.49 14.7 85.47 17.20

¥iH 7.87 43.77 9.6 53.42 10.6 58.98 11.7 65.10 12.73 70.88 13.97 77.81 15.13 84.35 17.95

Average

CV (%) 9.20 3.63 890 3.76 943 466 867 332 791 281 518 0.76 3.87 1.65 5.56

¥ LA. i ; LAL MHBF8%0( %) ; TLA. S0,
Note: LA. Leaf age; LAIL Leaf age index (% ) ; TLA. Total leaf age.

LU L R B AR MO, R O B B O ¢ A R
ML RSP RHCT A, PR 3 0 W0 B PEIE 5 (BTN I I ) UM 500
SRR [T 15 (V) U RO T, 319 3 2 3
AT AL BRI (L RIS SRR B R BELL 1 A K O
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JS. Jointing stage; II. Elongation stage ; IlI-1. Primary panicle branch differentiation stage ; IlI-2. Secondary panicle branch differentiation stage ;

II-3. Third panicle branch differentiation stage; IV. Spikelet and floret differentiation stage; V. Gynoecium and stamen formation stage.

2 TR BRI A IR A R R 1 R

Fig. 2 Leaf age and leaf age index of sorghum in different growth stages
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Table 3 Liner regression analysis of panicle differentiation and leaf age index
1
s A b B ) > .
Cultivar Treatment b X a R F (2-a)/b /b
CEIRE3 S Y, 0.138 3 X, -4.808 8 0.937 3 74.799 49.232 1 36.153 3
¢ Jinyunuo 3’
Y, 0.148 6 X, -5.301 6 0.983 9 306.395 49.1359 33.647 4
Y, 0.155 4 X, -5.486 1 0.990 8 538.677 48.173 1 32.1750
t-test 29.661 s 25.717 s 144.469 #x  29.271 #=
CEa S Y, 0.164 8 X, -6.8554 0.989 9 492.077 53.734 2 30.339 8
‘ Guojiaohong 1’
Y, 0.149 9 X, -5.774 6 0.987 2 385.941 51.865 2 33.355 6
Y, 0.142 8 X, -5.083 5 0.993 1 724.032 49.604 3 35.014 0
t-test 23.525 s 11.451 s 43.329 s 24.049 s

. owx FORLE 0.01 KV E2EFRE,

Note: ** indicates significant differences at 0.01 level.
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