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Yield Differences and its Causes for One Season Rice Under Different Sowing Dates
in Typical High Temperature Year
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Abstract: In order to reveal the impacts of high temperature on rice yield, an interval sowing experiment was
conducted with Nanjing 45 as experiment material, at agro-meteorological experimental station in Nanjing University
of Information Science & Technology in 2013. Three sowing dates were April 30 (the first sowing date, denoted as
No.1), May 15 (the second sowing date, denoted as No.2) and May 31 (the third sowing date, denoted as No. 3)
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respectively. During the experiment, the characteristics of rice yield and yield components, yield contribution factors,
dry matter transportation from stem and leaf to panicle during grain filling stage, and harvest index (HI) to high
temperature were analyzed. The results showed that: (1) the yield increased with sowing date postponing. Yield
differences between No.1 and the other two reached 0.05 significant level and yield of No.1 was less than No.2 and
No.3 by 3495.08 kg-ha™ and 6319.58 kg-ha™ respectively. As for yield components, seed setting rate difference between
No.1 and the other two reached 0.05 significant level, and 1000-grain weight and grain number per panicle differences
among the three reached 0.05 significant level. In general, the main performance of high temperature was to decrease
seed setting rate and grain number per panicle. (2) The contribution amount of three contribution factors (dry weight of
panicle at end of heading, Py; newly assimilated dry matter during grain filling stage, AW; dry matter transferred from
stem and leaf to panicle during grain filling stage, AT) all increased with the sowing date postponing. The contribution rate
of AW was the largest both in No.1 and No.3, while in No.2 contribution rate of AT was the largest. (3) The dry matter
export rate (DMER) and transformation rate (DMTR) of stem were both twice more than that of leaf (except for the
DMER in No.1). Among three sowing dates, the DMER and DMTR of leaf were the largest in No.1, but the smallest in
No.3. The differences were 4.37% and 7.35% respectively. However, the DMER and DMTR of stem were both the
smallest in No.1. (4) HI showed the same tendency as yield. With the sowing date postponing, the HI of No.3 showed the
biggest (46.92%), then No.2 (39.60%), and No.1 showed the smallest (28.84%). So, choosing mid to late of May as the
sowing date could help to alleviate the harm caused by high temperature and to ensure the yield of rice in 2013.

Key words: Rice; Interval sowing; High temperature stress; Yield contribution factors; Dry matter transportation
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Table 1 Comparision of grain yields and yield components of rice under different sowing dates (mean+SD)

kit RS THLE HAEEL EP FoRIE GP FERY

SD SSR(%) SW (g) (No. of paniclem™) (grains-panicle™) (kg'hm™)
No. 1 83.06+5.94b 22.83+1.57¢ 294.1+44.5a 103.2+10.0¢ 5695.62+588.98b
No.2 90.91+1.63a 26.89+0.22a 264.5+17.8a 141.4+16.9b 9190.70£1657.23a
No.3 91.32+3.47a 25.09+0.88b 310.5+69.0a 170.7+15.5a 12015.20+2106.71a

e [FS NG RN 0.05 KV Bz .

Note: Lowercase indicates the difference significance among sowing dates at 0.05 level. SD is sowing date; SSR is seed setting rate; SW is

1000-grain weight; EP is number of effective panicle; GP is grain numbers per panicle; Y is yield.
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Fig. 1 Amount (a) and percentage (b) of three yield contribution factors to yield under different sowing dates
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Note: P, indicates the dry weight of panicle at end of heading stage; AW indicates the newly assimulated dry matter during the grain

filling stage; AT indicates the dry matter transferred from stem and leaf to panicle during grain filling stage. The sum of these three

factors is equal to the dry weight of panicle at maturity stage
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Table 2 Dry matter export rate (DMER), transformation rate (DMTR) of stem and leaf during grain filling stage and harvest

index (HI) under different sowing dates

I THy ki % DMER(%) T B ZE DMTR(%) WETRep 4
Sowing date - Leaf 2% Stem 2% 1 Y- Stem : leaf - Leaf 2 Stem 2% 0 11 Stem : leaf HI (%)
No.1 15.62 20.92 134 11.21 27.39 244 28.84
No.2 1521 40.66 2,67 6.64 36.98 5.57 39.60
No.3 11.25 4420 3.93 3.86 31.69 8.21 46.92

Note: DMER is the dry matter export rate; DMTR is the dry matter transf ormation rate; HI is the harvest index.
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Table 3  Statistical description of high temperature days and stress of rice under different sowing dates

No.1

No.2 No.3

A Y
R REL Day

R Day

FHERAL Day

Growth stage AFEY HDG WHEY HDG AFEEL HDG
(€] (C)] (d

HAHIT AL SH-EH 7 PR L IR (7DD 7t None 1 Jt None
One moderate (7d)

HIAAR R EH-M 2 7t None 7t None 0 JC None

TR U B HTSP 1 FSE 1R (11d) R (5D 1 & None
One severe (11d) One moderate (5d)

2EH B WDP 35 - - 35 -

Note: Day is high temperature days (T,,.x=35"C); HDG is heat damage grade (including the frequency and severity); SH-EH is the

phase from start of heading to end of heading; EH-M is the phase from end of heading to maturity(or grain filling stage); HTSP is high

temperature sensitive phase of rice (3 days before start of heading to 3 days after end of heading); WDP is the whole development phase

of rice.
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Fig. 2 Relationship between daily maximum temperature and the earliest emergence time of temperature of 35°C(a) and time

duration of temperature no less than 35°C(b) in high temperature days(T,,,,=35'C) during the tests in 2013
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