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Effects of spraying ABA on bleeding intensity in neck-panicle node, spike traits

and grain yields of two different panicle-type winter wheat

CUI Zhiging, YIN Yanping, TIAN Qizhuo, WANG Guangchang, MENG Fanyu, WANG Ping, WANG Zhenlin *
Agronomy College, Shandong Agricultural University/ National Key Laboratory of Crop Biology, Tai'an 271018, Shandong, China

Abstract; In order to improve grain yield of bread wheat ( Triticum aestivum L. ), the bleeding intensity of neck-panicle
node and spike traits changes in wheat were investigated after spraying ABA (12mg/kg, 45 mL/m’). In this study, two
currently high-yield wheat cultivars Shannong 8355 ( SN8355) with the large spike and Shannong 15 (SN15) with the
multiple spike were used to identify their effects on bleeding intensity in neck-panicle node, spike traits and grain yields
after spraying ABA during the filling stage. ABA solution was sprayed at the late booting stage (T1) and 3 days after
anthesis (T2), respectively. The results indicated that bleeding intensity in neck-panicle node was significantly greater at
the early filling stage but weaker at the late filling stage. Further analysis indicated that the bleeding intensity showed a
single peak at the 14th day after anthesis in the multiple spike wheat cv. SN15 but two peaks at 14th and 28th days after
anthesis in the large spike wheat cv. SN8355, respectively. After spraying ABA, 5.20% and 3.93% bleeding intensities
in neck-panicle node were increased for Shannong 15 and Shannong 8355 at the late booting stage, respectively, while
4.26% and 5.89% at 3rd day after anthesis. Similarly, 6.98% and 3.31% group bleeding intensities were increased for
Shannong 15 and Shannong 8355 at the late booting stage, respectively, while 3.32% and 2.96% were increased at 3rd
day after anthesis. The changing tendency of grain kernel weight and volume at each grain position was generally T2 > CK >
T1. Grain number in different position showed more significant influence on 3rd and 4th grain position than 1st and 2nd
grain position after spraying ABA | especially for increasing the ratio of the 4th position of the large spike cultivar Shannong

8355 from 2.05% to7.18% . Spraying ABA at different stages decreased the number of sterile spikes (0.2 —0.7) to some

BE&TE : HR QARG ITH (30871477) ; B R E nUAERIST & RIHI(973) TR (2009CB118602)
W5 H #1:2010-01-09; &1 H#1:2010-06-03
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extent, but increased the grain number per spike with highest increment of 31.31% and average seed setting rate by 2. 79%
for two cultivars surveyed. Both of them showed the tendency of T1 > T2 > CK. The results also indicated that grain weight
increased by 7.90% —19.01% and finally grain yield increased by 4.08% —9.81% for two cultivars, and both of them
showed the tendency of T2 >T1 > CK. Statistical analysis indicated that bleeding intensity of neck-panicle node was closely
associated with grain weight during almost all growing stage and the similar relationship was also observed between group
bleeding intensity and grain yield. Therefore, it is very useful for wheat improvement of grain yield to examine the
significant positive correlation of group bleeding intensity and grain yield at 7th day after anthesis. This study suggested that
the optimum ABA sprayed at appropriate growth stage possibly could improve bleeding intensity, optimize spike development

and increase grain yield of wheat.

Key Words: wheat; bleeding; ABA; grain
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Fig. 2 Dynamic changes of group bleeding intensity in neck-
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Fig. 1 Dynamic changes of bleeding intensity in neck-panicle
panicle node of wheat plant at various stages

node of wheat plant at various stages
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Table 1 The grain weight, kernel volume of wheat at different grain position as affected by spraying ABA
A AbFH FFALJG REL Days after anthesis
Cultivars Treatments 7d
Bifii Grain position 1 ond 3rd 4t 1 pnd 3rd 4t
HRLEE Grain weight/mg
e 15 CK 7.57b 7.26b 4.18d — 15.09b 15.61be 10.07b -
SN15 T1 7.86ab 7.54ab 4.36cd — 14.99b 15.44¢ 11.48b —
T2 7.89ab 7.87ab 4.96¢cd — 15.63ab 15.87bc 11.70b -
114¢ 8355 CK 7.96ab 8.19a 6.28ab 4.68a 15.06b 15.83be 14.70a 12.08a
SN8355 Tl 7.39b 7.26b 5.70b 4.39a 16. 16ab 17.04b 14.70a 10.62a
T2 8.24a 8.35a 6.63a 4.78a 17.55a 18.55a 15.90a 11.89a
AP Volume/mL
e 15 CK 35.44cd 31.79b 23.89b — 52.88bc 58.34ab 38.18b -
SN15 Tl 33.31d 28.29b 18.51b — 50.93¢ 54.33b 39.08b -
T2 37.12¢ 32.98ab 20.88b — 54.13b 54.67b 41.43b -
114& 8355 CK 40. 88ab 41.04a 30. 80a 22.06a 61.81a 63.04a 56.77a 46.50a
SN8355 Tl 38.26bc 40.37a 30.91a 20.83a 61.26a 65.17a 55.94a 45.01a
T2 42.94a 40.77a 31.47a 21.69a 61.72a 65.52a 56.00a 47.56a
A Qb FFAEJG KEL Days after anthesis
Cultivars Treatments 21d 28d
Kifii Grain position 1 ond 3rd 4t 1 pnd 3rd 4t
HRLEE Grain weight/mg
e 15 CK 28.57¢ 30.22¢ 24.48¢ — 41.97b 44.88c 35.04cd -
SN15 T1 29.03¢ 31.09¢ 26.05¢ — 42.11b 44.61c 34.70d —
T2 32.17b 34.46bh 26.36¢ — 42.65b 46.33c 36. 10c -
114¢ 8355 CK 33.32ab 35.19b 31.29b 25.89ab 49.06a 53.81ab 49.20ab 36.01a
SN8355 Tl 31.66b 34.20b 30.53b 23.43b 49.14a 52.69b 48.20b 35.54a
T2 35.33a 37.70a 34.8la 27.08a 50.77a 54.80a 50.03a 37.84a
PAF Volume/mL
e 15 CK 62.43d 64.75d 51.53¢ — 70.44c 73.77b 55.42¢ —
SN15 Tl 60.65d 67. 14cd 51.05¢ — 68.17c 74.89b 53.84c -
T2 65.59¢ 73.74bc 52.18¢c — 71.62c 75.48b 56.67c -
114& 8355 CK 78.17a 80.59ab 68.67b 57.98ab 77.13b 86.22a 78.30a 52.81b
SN8355 Tl 74.13b 78.42ab 68.33b 56.48b 79.81ab 85.92a 75.19b 53.95b
T2 78.50a 83.24a 75.13a 62.50a 82.03a 86.95a 77.04ab 59.50a
A AbFR FFALSG KEL Days after anthesis
Cultivars Treatments 35d
Kifii Grain position 1 ond 3rd 4t
HRLHE Grain weight/mg
i 15 CK 45.85bc 48.90bc 37.35d —
SN15 T1 43.86¢ 46.72¢ 36.58d -
T2 49. 12ab 51.02b 40.08c -
114¢ 8355 CK 51.25a 55.91a 49.79ab 40.67ab
SN8355 Tl 50.78a 55.6la 48.93b 38.77b
T2 51.89a 57.63a 51.40a 41.65a
PAF Volume/mL
g 15 CK 61.03a 62.62b 47.22b —
SN15 Tl 55.50a 58.56¢ 44.75b —
T2 59.65ab 62.11b 46.15b —
114& 8355 CK 60. 13ab 64.73ab 57.11a 46.00a
SN8355 T1 60.33ab 64.00ab 55.00a 42.00a
T2 61.50a 65.50a 57.33a 43.22a
[FRRCF SR LA R NE F R R 22 5355 0.05 BEKT, “— " RRAHE
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AN FFRL T S 2 M AR ]  H ABA SRS, 22 BAMS Rt il 11 46 5 Wit 42 i

BEA: B R R R, /NG SRR R S B SRS T, 1 I WA D i L AR T R B DS FR R R
Tl SN8355 TEKFHL K B B4 A5 B I A% 22 R S SN1S (9 BRORLAARRRR | A ) 22 SRR G B 08 4% i 57 249 7 A8
J5i 28d A FIFFR e R ARTL (SN8355 25 PURIAEAE)T 21d Bk E 5 K ) |, Bl 25 b o7 386 v, Ak L ] 2 S R X 388 00 5 A
BNLE SR LRI 2 >1 >3 >4 R, A A & BRI — 3 N ABA Ab3E | SA R
T2 > CK > T1 A, Horbr SN8355 FRINAL I ik, 43 Ab R B R IMAAH — 3, Z5 LA 0, 76 ABA Zb3EF
UNGIETAE i A i RS BER Y N AR UL I TNE 8 % Nt
2.2.2  INAE/NFEURLA ARG L5 43 A

INZZRLAREE LB A3 A QN2 2 o, N ml LAt R ) 22 S A B B, JHerp ) 2R SRR LR 15 AR
BN 4 RO, it ABA XA 3 A 52 WA XD 5 T KA 5 b SN 8355 7Rt ABA J |, 55 4 o iFF L
I AR, e 2 A ) 5 0 BRORR B T 2 KO R 3 R [ TE2E R XA AN EE— 2 T R A
7, ABA XFE 1.2 R A5 SERR S AN XSS 3 4 RS sE Ml AE XA, e I X SN8355 Y5 4 ki fH
IR BEWRTE 2. 05% —T7. 18% Z i), X AI R TAEMH ABA J5, $& 5 1A= & B A5 4 i i o FE
RN TR S SRR R HE T SR A, Ak, AT REIR S LA/ NEXT ABA RN BB %

F2 WBIE ABA Xf/NE/NERL LRI L 5] 5 B9
Table 2 Effects of spraying ABA on the grain number in different position at the middle spike/ %
S LRIE Ay R 1Y 52 R4 R 2™ 553 R R 3% 4RI R AT

AbFH Treatment

SN15-CK 36.32a 36.06a 27.62b -
SN15-T1 36.28a 36.02a 27.71b -
SN15-T2 37.54a 37.43a 25.03¢ -
SN8355-CK 30.93b 30.93b 30.43a 7.71b
SN8355-T1 28.37c 28.37¢ 28.37ab 14.89a
SN8355-T2 30.08b 30. 08be 30.08ab 9.76b

R 1™ The ration of 1°'; R 2" . The ration of 2"'; R3" . The ration of 3'; R 4™ . The ration of 4" ; FIFEXFBFRUAFR/NG F8:E | TR Hik
#0.05 BEFAKF, “— "FIRRIE

2.2.3  ABA XN AR LR R 50

A3 R, AR AE ABA ARBRT, RIS SRR 2. 0 AN A TE— B R R A/ NS 0. 2—
0.7 IS (SNI15 BT WEERRAN ) , X3 m/ NEEEE 525 2. 79% 34 wa i R Rl 85, v ) 2 ) 0 s it 4
Rk RO % 22 (SN8355 i il 35 31.31% ) , M T1 > T2 > CK B2 AL HLAE , 3 i T sk o0 A %o MR 184 o
7.90% —19.01% Z[8] , SLFr = s B B T EE i, 3 08 4. 08% —9. 81% , i ¥R ILH T2 > T1 > CK 4%
FeRLAE AT UL N P R HR R R St ABA A AR E R it ABA A B R/ NE =i

#3 ABA XIH @M EHE EZ RN

Table 3 Effects of spraying ABA on grain yield and its components of two wheat cultivars

Qb SR ARZNEEL RS T UREEL TR Tk P
Treatment FS/A4~ SS/A~ SSR/% x 103 S/4 GPS/ 4~ SGW/g GY/(g/m?)
SN15-CK 13.5¢ 1.9b 87.92a 73.58a 26.08d 1.13e 819.45¢
SN15-T1 15.5ab 1.7b 89.98a 74.83a 34.25bc 1.31d 852.85h
SN15-T2 15. 2abc 2.0b 88.32a 72.92a 30.67¢ 1.34d 879.75a
SN8355-CK 14. 4be 3.4a 80.58b 42.17b 36.83b 1.9%c¢ 791.25d
SN8355-T1 16.6a 2.7ab 85.71ab 41.92b 44.58a 2.10b 855.70b
SN8355-T2 16.6a 3.1a 84. 14ab 41.00b 41.08a 2.18a 868.90ab

FS: No. of fertile spikelets; SS: No. of sterile spikelets; TS:Total number of spikelets. SSR: Seed setting rate, S: No. of spikes per hectare, GPS:

grains per spike; SGW :Spike grain weight,GY ; Grain yield

http : //www. ecologica. en
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2.3 Vil /N Rk E R i B AR S AT

PR AT R (3R 4) BRI s B SRR AR R R B 2R T B AR DG Y3k 8] T i 2K,
M5 7 8 (B I A GA BN B K o BRI o B2 W) 5 7= s AE AR S 7d MHOCRECH 0. 8151, 383 & /K T 5
FREAS B[R] AF DG 55 /INSROE B TG 3 S B R G, 35K T R 55 194 o o A R A ek R Ry g e B AR A G, it
TN, FRESTS 47 I o s e T B AR 3 IR R A AR R 15 O, TR AR A% 90 5 B 5 A 1 s oy & AR IR B, 7
— BT LR RN /N AR W AR 2R LTI S e S A R R AR AR B VI A R R

x4 NEGREESENEREENEXS T
Table 4 Correlations between bleeding intensity and grain yields of wheat

AEJ5 REL Days after anthesis/d
7 14 21 28 35

SgE|

s RS R RS R RS R RS R RS R
Spike grain  Grain Spike grain  Grain Spike grain  Grain Spike grain  Grain Spike grain Grain

weight yield weight yield weight yield weight yield weight yield

RS 5 o BE

Bleeding intensity in 0.9537** 0. 1452 0.9102 " 0.0956  -0.9731"" -0.2208  0.8904 * -0.1149 0.0992 0.3347

neck-panicle node

TR I

Group bleeding intensity 0.0971 0.8153* -0.7971 0.3301 -0.9975 0.0207 0.2276 0.1214 -0.4153 0.3759

in neck-panicle node

Forp w7 5w w " RIFRIRTE S% 5 1% KV FEREE
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3.1 ABA X730 5 1 52 M

PIE AT IRR ARG A 5 i o 85 22, HLR 224 P ofe 381 [R5 3, T 6] 52 A VE 0 /N 22 R 1 3 3 R F 9 2
ANUTE O ARBIFFE AR, W N2 T A 0 it A I R R S BT T BRI A AR AL R A (E P
A AN, o Z R SR SN1S AT BH I A UG I TR AR B SNS355 U e B M — 7 1 LU 1Ak ot . A
A0 L 5 ST v B AR 0 A5 fh e A T R 5 /0N 22 A E R T I S S 055 A O, T SN8355 i M /N i 0 1) T
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AT R A5 R 5 4 AR R PR 0 T BT T AR 198 0 9 5 88 8/ S BB AR B X /N2 7 1) Bk, T B S LA SE PR
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