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Relationships between panicle and the grain quality traits of hybrid sorghum
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(1.Rice and Sorghun Institute, Sichuan Academy of Agricultural Sciences, Deyang 618000, China;
2.National Sorghum Improvement Center Sichuan Branch, Luzhou 646000, China)

Abstract: This study aimed to understand the relationships between panicle traits and the grain quality traits of
hybrid sorghum. Using 58 hybrid combinations of sorghum, panicle traits (spike length, spike-stalk length,
primary branch number, secondary branch number, grain number per spike, thousand seed weight, and single
grain yield) and grain quality traits (crude protein, crude fat, starch, amylopectin, and tannins) were analysed
by correlation and grey correlation analysis. Correlation and grey correlation analysis were based on the rela-
tionship between the main panicle traits and single grain yield showed similar results, and the sequence of the
relationship was thousand seed weight>>grain number per spike>secondary branch number=>primary branch
number>spike length™spike-stalk length. However, relationships between panicle traits and quality traits dif-
fered between the two methods of analysis. Grey correlation analysis showed a weak correlation between panicle
character and tannin content, and that spike length, spike-stalk length or spike grain number and the three

characters of grain quality traits had stronger correlation. Correlation analysis showed that crude fat content had
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strong significant negative correlation with spike length and spike-stalk length; Starch content had negative cor-
relation with grain number per spike and was significantly positively related to thousand seed weight; Amyl-
opectin had a significant negative correlation with grain number per spike and spike length; Tannins had strong
significant negative correlation with primary branch number and secondary branch number, and was significant-
ly negatively related to thousand seed weight. Correlation analysis results were more accurate than those of grey

correlation degree analysis. As such, correlation analysis results can provide a theory basis for high yield and

high quality sorghum hybrid breeding.
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Table 1 Sorghum hybrid combination number and name
G 5 ey it 5 e %5 b ey
No. Hybrid combination No. Hybrid combination No. Hybrid combination
1 128 AX 213R 21 1358AX213R 41 3401AX217R
2 128 AX272R 22 1358 AX272R 42 3401AX272R
3 128 AX 381R 23 1358 A X 381R 43 3401A X 381R
4 128AX9.1R 24 1358AX9.1R 44 3401AX9.1R
5 128 A X % (Dwarf)182R 25 1358 AX %% (Dwarf) 182R 45 3401 A X % (Dwarf) 182R
6 128 AX HL(Early)21R 26 1358 AX H. (Early)21R 46 3401AX F (Early)21R
7 1305A X 279R 27 1429A X 279R 47 407AX1311R
8 13163AX213R 28 1431AX279R 48 407AX213R
9 13163A X 272R 29 165AX1311R 49 407AX272R
10 13163AX279R 30 165AX272R 50 407AX279R
11 13163AX381R 31 165AX9.1R 51 407A X 381R
12 13163A X 83625R 32 165A X %% (Dwarf)182R 52 407AX9.1R
13 13163AX9.1R 33 165 A X F (Early) 21R 53 407 A X %% (Dwarf)182R
14 13163A X %& (Dwarf) 182R 34 3307AX213R 54 407AX B (Early) 21R
15 13163A X . (Early) 21R 35 3307AX272R 55 407AX B (Early)21R
16 1320A X 279R 36 3307AX279R 56 45A X 279R
17 13218AX279R 37 3307A X % (Dwarf)182R 57 45A X Pk (Restorer) 1R
18 1335AX279R 38 3307AX B (Early)21R 58 BC116AX7.7R
19 1342AX279R 39 3401AX1311R
20 1342A X 83625R 40 3401AX182R
R2 BRFELHAGHEIEZFEMERSH
Table 2 Main panicle traits of sorghum hybrid combinations
FER =8N YIRS — AT ZRBTRL TR AL TRL by 5
Spike Spike-stalk Primary Secondary Grain number Thousand Weight per
Character
length/cm  length/cm branch number branch number per spike seed weight/g spike/g
i KAH Max. 40.27 34.90 92 655 4 408 27.39 109.62
fH/ME Min, 28.60 22.90 53 395 2118 11.83 36.74
F-H9{H Mean 33.35 28.23 71 523 3191 21.19 66.26
b 25 SD. 2.63 2.66 11 73 448 3.42 13.54
ARABCV/Y% 7.90 9.43 15.53 13.94 14.03 16.12 20.44
x3 BREZAESHFHGEERS N
Table 3 Grain quality traits of sorghum hybrid combinations
PER HLEE 1B HLIG 107 HLVE ¥ SCHEVE M LS
Character Crude protein/ % Crude fat/ % Crude starch/ % Amylopectin/ % Tannins/ %
i KAH Max. 12.27 4.49 75.61 75.61 2.46
¢ /ME Min. 7.62 3.53 66.88 60.21 1.18
¥ {H Mean 9.33 3.93 72.06 71.01 1.79
b ifE 2% SD. 0.88 0.22 1.63 3.64 0.32
BRABCV/% 9.48 5.68 2.27 5.13 17.75
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FREORLESA T b7 5 0 E A 56 (P <C0.05) s A AT
B 5 R BRI RO E R A R 3 IE A 26 (P <C0.01) ;
W75 AR R A R I A G (P <<0.01); TRLE 5
FREbr A J 2 TEAH DG (P<<0.0D)
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Table 4 Correlation coefficients between the ear characters

ek =8N LN — AR A AL TR 5 DA
Spike  Spike-stalk Primary branch Secondary branch Grain number  Thousand
Character
length length number number per spike seed weight
4K Spike-stalk length 0.86" "
— A AT EL Primary branch number —0.16 —0.13
TR
—0.15 —0.21 0.87" "
Secondary branch number
FRI L Grain number per spike —0.01 —0.15 0.32" 0.60" "
T-#. & Thousand seed weight 0.09 0.12 0.26" 0.25 —0.02
B T Weight per spike 0.08 0.05 0.38" " 0.52" " 0.53" " 0.78" "

e o Flox x 2 BIR R AR AT 35 (P <<0.05) FIHE B E (P<<0.0D XK, £ 6.% 8 [,

Note: * and * * indicate significant differences at 0.05 and 0.01 level, respectively; similarly for Table 6 and Table 8.

£S5 HEBERKNXBKERBER

Table S Grey correlation degree matrix of panicle traits

—WBAEE AR X X .
‘ =8N JEEIRS ) YR TR R T
PR Primary Secondary
Spike  Spike-stalk Grain number  Thousand Weight
Character branch branch
length length per spike seed weight per spike
number number
K Spike length 0.60 0.30 0.36 0.36 0.33 0.27
Tl Spike-stalk length 0.63 0.33 0.33 0.36 0.35 0.28
— R AT %Y Primary branch number 0.36 0.36 0.57 0.42 0.39 0.37
R AR
0.40 0.35 0.55 0.47 0.38 0.38
Secondary branch number
FURI L Grain number per spike 0.42 0.39 0.41 0.49 0.35 0.36
T H.#E Thousand seed weight 0.40 0.40 0.40 0.41 0.36 0.51
HRL T Weight per spike 0.37 0.36 0.42 0.45 0.42 0.55
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Table 6 Correlation coefficients between the 25 %i‘ﬁ%i%i&%‘lﬁ#ﬁ%ﬂ i Eﬁ}fﬁﬂ"] *Hj%é}m
hybrid sorghum grain quality traits *ﬂjﬁ‘ﬁ 5}19?
- WEOR ARG Wen S R RER MR R 0 )
DD;\ Crude  Crude  Crude A J; }]. Bro N EEEIR S SRR A A 4T (58 )l
alit °t \ N > = L L e A
Quality protein  far  starch 0 Or U LA o S R R A B S A
KL 7 (P<0.01) 5 KL VE H 7 f 5 BR8I35 FAH OC (P <
—0.04 N e N .
Crude fat 0.05) ., 5F kT B & 1IEAH 3 (P <T0.05) ; 37 4 & Ay 5 it
LB Ko HORL B 3 5O DG (P <20.05) s BT 5 — G
—0.65""—0.13 . N . N g
Crude starch B RN B RA R (P<<0.0D) . 5Tk E
B SR EHUNISE (P <20.05) ., I, ik 4% R K R il I
—0.69"" 0.08 0.82"" L e g7 A Lo AL LT Al £
Amylopectin AR B2 3C S Fl , EORE R R S B & T RE AR s — Sk
¥ Tannins 0.11 —0.25—045"* —0.49"* TEECN — R 2, TR S A K M 2 22 i B, FL I
KT ZXERFNRRERNLBEREIER
Table 7 Grey correlation degree matrix of hybrid sorghum grain quality traits
i BT PR AR LA A B HLIE 7 HHLIE B IHEVE B oy
Quality trait Crude protein Crude fat Crude starch Amylopectin Tannins
HMLEE [ i Crude protein 0.54 0.52 0.49 0.38
FLE Wi Crude fat 0.58 0.63 0.61 0.42
FLBEH Crude starch 0.53 0.61 0.78 0.38
X HEEHT Amylopectin 0.53 0.61 0.80 0.39
L7 Tannins 0.42 0.42 0.41 0.39
*8 FTEBMHEREMFAERMBEXRY
Table 8 Correlation coefficients of main panicle traits and quality traits
FHER IR Panicle trait
LURES MKk MK — YRR YRR RS TR TR S A
Quality trait Spike Spike-stalk Primary branch Secondary branch Grain number  Thousand Weight
length length number number per spike seed weight per spike
HLZ A Crude protein 0.25 0.14 0.05 0.15 0.20 —0.08 0.03
BN Crude fat —0.57"" —0.56"" —0.01 —0.01 0.04 0.05 0.04
HMIEH Crude starch —0.04 0.07 0.05 —0.04 —0.31" 0.31" 0.09
AEVER Amylopectin —0.29" —0.13 0.10 —0.07 —0.28" 0.12 —0.05
P Tannins 0.15 0.01 —0.37"° —0.35"" 0.01 —0.29" —0.22
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Table 9 Grey correlation degree matrix of main panicle traits and quality traits

FHERMEIR Panicle trait

LNERIN MK K — G Z R TR TR LA

Quality trait Spike Spike-stalk Primary branch Secondary branch Grain number  Thousand Weight

length length number number per spike seed weight per spike
HMLZE F & Crude protein 0.510 0.497 0.388 0.436 0.489 0.420 0.345
HMAE M Crude fat 0.546 0.488 0.437 0.496 0.502 0.478 0.433
HMLVEHRY Starch 0.597 0.553 0.447 0.452 0.458 0.436 0.387
85K Amylopectin 0.578 0.548 0.465 0.432 0.477 0.456 0.431
A Tannins 0.448 0.414 0.323 0.333 0.399 0.391 0.367

K EHR IR T B K (P <C0.05) , {H & H G B B HE
FPEIHES) 7 A 3 A AES 5 s BT ORI AC  RE B K A
L HSORE DG 1 F5e I L G B B A
3 e
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U SCA, TR ROk REORL A W R
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O B LAl -, o 4R R R T B PR & (TORLEE)
YERA G m B s = J fm — A Eorm . 4540 A

HiF 5 2 T R R RERE R A O PR I 3 A A —
14 B7OR S L 78 A 52 T B R T R DL G ol — R M G
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e TR Y R R

ZRAZ B 5 AN b AR L BR LT R S R
R AR IR AR S A RO BN RLER B A ML 3
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FE) G o0 5 14 532 44 e B o Joi 9 U A4 O 7 4 SR A W) 5
{HL55 FCRIE T 45 AR S 09 02 L AR BT 5 e B A 5 vy 3 o
I L R A R SO O X T RE S T Y
P BT IR R ASHG = 5O A G o 5 A il BUMEAR O IR 43 B 45
R, By i A R IR S IR B R L AL
R G it PR R 1) ST B R 25 R K

R N NCI= 2 e o IS N U o T R Ul
e 28 e SRR IR HoR RS B O RAFE R . K
R B2 7 5 T K 8 28 B8 Y K G 3 B T AR 5G40 A )
BT HEARIE 1Y BE B I B 5 5 1B 23 A i i AT DK () i
(6] Jy* 81 f) EE A T A DG 0 i o TR 3R ) 2002 1Y B s O
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