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Responses of floret development and grain setting characteristics of
winter wheat to foliar spray boron

ZHENG Chun-feng, ZHU Hui-jie, ZHU Yun-ji* , GUO Tian-cai, WANG Chen-yang
(Henan Agricultural University/ National Engineering Research Center for Wheat ,Zhengzhou 450002 , China)

Abstract: [ Objectives] Boron, one of the essential trace element for plant growth and development, has special
function on the normal development of pollen tube elongation and fertilization process. This study explored
influences of applying boron on floral development and grain-setting for providing references to the chemical
regulation of increasing the number of grains per spike and the yield. [ Methods] Field experiments were
conducted in the Science and Technology Demonstration Park of Henan Agricultural University during the 2012 -
2013 and 2013 -2014 growing seasons. Wheat cultivar Yumai 49 —198 was chosen for test material and 0. 2%
borate solution was foliar sprayed 25 days after the jointing stage (S1), with water as control (S0). EMZ - TR
dissecting microscope was used to observe and record the young spikelets’ differentiation process in the main stem,
and that of differentiation of young spikelet at different stages. At the maturity period, the grain number in spikelet
at basal, central, and apical of wheat plant, and those in each spikelet at different floret positions were counted.
[ Results ] The grain-setting rates of fertile floret on the basal and central spikelet of wheat sprayed with borate were
increased by 5. 85% and 12. 55% respectively, compared with control, the floret’s degeneration rates at the basal

spikelet were decreased by 7.47% , and the infertility rate is decreased by 20. 07% . The floret’s degeneration rate
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at the central spikelets of the borate treatment is decreased by 12.06% and the infertility rate is decreased by

35% . The significant decrease in the degeneration and infertility rate by borate was mainly happened in the basal

and central spikelet floret, not in the apical spikelet floret. Further analysis showed that the boron spraying could

significantly promote florets grain-setting at different floret positions of different spikelets, especially promote seeds

of the fourth floret position which is weak floret. [ Conclusions ] The degeneration rates of florets and the abortion

rates of fertile florets at basal and central spikelet positions can be significantly reduced by spraying boron at the 25

days after the jointing stage, as a result, improving the grain-setting rates of single spike and getting the more grain

number.

Key words: winter wheat; foliar spraying boron; floret development; grain-setting characteristic
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Table 1 Floret primordium number in basal, central, and apical spikelets at differentiation,

degeneration and abortion stages under different treatments

INER BB GDD FH AL Basal AR Central TS FEAL Apical
Floret development stage (C-d CK B CK B CK B
pixidiie=a 863.9 8.91 a 8.91 a 29.66 a 29.66 a 4.63 a 4.63 a
Differentiation stage 939.5 19.75 a 19.75 a 49.33 a 49.33 a 19.50 a 19.50 a
1004 29.33 a 29.33 a 68.83 a 68.83 a 27.80 a 27.80 a
1084 34.17 a 34.17 a 76.00 a 76.00 a 33.71 a 33.71 a
S A= 1180.5 28.43 a 28.43 a 60.43 a 60.43 a 25.00 a 25.00 a
Degeneration stage 1331.1 15.5b 16.50 a 38.75 b 41.25 a 13.81 a 13.81 a
1412 9.83 b 10.88 a 30.65 b 33.75 a 9.00 a 6.50 b
W BB 1529 7.00 b 8.45 a 28.50 b 29.86 a 6.50 a 4.00 b
Abortion stage 1633 4.85b 5.65a 21.65 b 26.50 a 4.65 a 2.50 b

7E(Note) : 4l N WI4AEF-H(H Values were the mean of two years; GDD—Growing degree days after sowing(°C - d). [F475UEG AN F/NE 7
HFIRTE 0. 05 /K- 2557 B 3% Values followed by different letters indicate significant differences between CK and B treatments at P <0. 05.

2.2 B Z/NERREA/NELZ T EENZ W F A 0.0348 4>/ (spike + GDD), %f B Sy

3R 2 LA, P AL NMET L R TR 0.0448 4~/ (spike « GDD) . 7EH 8/ N A, WA Ak
EORTRER, LA 2012 — 2013 4 R4, Bl GDD 434k H/INEIR L 2R 0. 1291 4~/ (spike -+ GDD) , Xf #]
INEBCT 340 0. 2172 A/ F . FEFEH/NEAL, WSRO 0. 1395 4~/ (spike - GDD) 5 Wi AL B 1] 22 /N AE
REFNEIR AL ZE R 0. 0846 4~/ (spike - GDD) % IEH A 0. 0348 4~/ (spike - GDD) , %} R 4b 3 Hy
HE 4 0. 09 4~/ (spike + GDD) 5 BEHALEERG AT Z2/NGE 0. 0687 4~/ (spike + GDD) o 7 TR /N A, W5 A 4k

x2 B AEEL/NERES L., RESHEEENZN
Table 2 Effects of spraying boron on differentiation rate, degeneration rate and infertility rate of floret primordia of
different spikelets ( basal, central, and apical spikelets) [ No. / ( spike + GDD) ]

Ay /IR Ak 3 orilid 1B fhid W R
Year Spikelet position Treatment Differentiation rate Degeneration rate Abortion rate

2012 —2013 R CK 0.1365 a 0.0900 a 0.0448 a

Basal B 0.1365 a 0.0846 ab 0.0348 b

R CK 0.2172 a 0.1395 a 0.0687 a

Central B 0.2172 a 0.1291 b 0.0348 b

ToiH CK 0.1121 a 0.0700 b 0.0160 b

Apical B 0.1121 a 0.0900 a 0.0348 a

2013 —2014 R CK 0.1779 a 0.1405 a 0.0269 a
Basal B 0.1779 a 0.1353 ab 0.0215 ab

rps CK 0.2881 a 0.1592 a 0.0459 a

Central B 0.2881 a 0.1400 b 0.0364 b

ToiH CK 0.1578 a 0. 1406 ab 0.0240 ab

Apical B 0.1578 a 0.1536 a 0.0263 a

<

T (Note) : [FIFIEUEE A /NG FEERIRTE 0. 05 K 1225 B2

CK and treatments at P <0. 05.

alues followed by different letters indicate significant differences between
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Table 3 Effects of spraying boron on yield components and grain yield of winter wheat

A fb R T ( x10*/hm?) LIRS THH (g) 74k (kg/hm”)
Year Treatment Spike number Grains per spike 1000-kernel weight Grain yield
2012 —2013 CK 625.11 a 31.92 b 39.89 a 8262.48 b
B 631.47 a 33.70 a 40.68 a 8358.94 a
2013 —2014 CK 690. 88 a 25.45 b 52.67 a 8077.79 b
B 697 a 27.91 a 53.78 a 8328.61 a

# (Note) : [FFNBE G A FRI/NG FH-: R IRLE 0.05 /K |22 5 53 P Values followed by different lowercase letters indicate significant

differences between treatments at P <0. 05.
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