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Abstract: Reproductive phenology is a key indicator of plant individual reproduction and population succession.
to reveal the influence of climate factors on the flowering and fruity period of C3 and C4 plants of Poaceae in
different regions, Guangdong Province and Inner Mongolia Autonomous Region represent the south subtropical

and north temperate climatic zones of China, and three reproductive phenological traits of 395 and 265
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herbaceous species of Poaceae were obtained based on floras, respectively. The differences in initial flowering
time, final flowering time and flowering duration between the two regions were compared, and the correlations
between phenological traits and climatic variables (mean annual temperature and mean annual precipitation) were
studied. The results showed that the start flowering stage of Cs grasses in two regions was earlier than that of Cy4
grasses. The C4 common species of two zones had earlier initial flowering time, later final flowering time and
longer reproductive period in south subtropical zone, while there was no significant difference in final flowering
of C3 common species, but the initial flowering stage was earlier and the reproductive period was longer in the
south subtropical region. With the increase of annual temperature, the initial flowering time in north temperate
region was advanced, but it was delayed in south subtropical region. With the increase of annual precipitation, the
initial flowering time and final flowering time were delayed, and the reproductive period had no relation with
neither mean annual temperature nor mean annual precipitation. The cross-regional analysis showed that the final
flowering time and reproductive period were positively correlated with the mean annual temperature and annual
precipitation, but did not the initial flower time. The significant difference in initial flowering time of common
species was caused by higher sensitivity of C; grasses to climatic difference between two zones than C4 grasses.
The significant difference in reproductive period of common species was driven by the late end of final flowering
time of C4 grasses, which was more sensitive to regional climate differences. Therefore, it was clarified patterns
and reasons of different reproductive phenology of Poaceae herbaceous species, and their adaptation strategies to
temperature and precipitation across climatic zones.

Key words: Poaceae; Photosynthetic type; Climatic variable; Reproductive phenology
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Table 1 Photosynthetic types of Poaceae herbaceous species in Guangdong and Inner Mongolia

Hi[X Area C; Cs %1 Unknown S Total
A () 4%) Southern subtropical zone (Guangdong) 91 291 13 395
AL A7 (P 52 1) Northern temperate zone (Inner Mongolia) 208 56 1 265
A5 Fh Common species 16 28 44
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Table 2 Reproductive phenology and climactic variables between C; and C4 photosynthetic types of Poaceae herbaceous species in two zones

W% et KA ' _ 'Zzéfmfﬂ ' ' *ﬁ%ﬁﬂ' ttﬁﬁﬁﬂ' SRR R
Arca Photosynthetic Im'tlal flowering Flpal flowering Reproductlve Mean annuéil N'[e?m e}nnual
type time (month) time (month) period (month) temperature (C) precipitation (mm)
BB Y F G 6.6+0.08 8.8+0.10 2.2+0.09 7.7+0.48 654+36.30
All species Cy 6.8+0.09 10.20.10 3.40.09 17.3+0.48 1 363+36.80
t ~1.400 -9.830 -9.190 ~13.710 ~14.040
p 0.163 <0.001 <0.001 <0.001 <0.001
B[t Kiie G 6.6£0.04 8.3£0.07 1.7+0.06 3.3+0.14 312+5.10
Temperate zone Cy 6.9+0.04 9.0£0.06 2.1£0.08 3.9£0.15 325+5.70
t ~5.750 ~7.500 -3.870 -3.060 ~1.760
P <0.001 <0.001 0.002 0.003 0.080
[RIZATi G 6.6£0.27 10.1+0.23 3.4+0.22 21.0+0.21 1 673+7.70
Subtropical zone Cy 6.8+0.12 10.4+0.11 3.740.10 21.4+0.11 1 676+3.90
t ~0.260 ~1.130 ~0.910 -1.670 ~0.370
P 0.795 0.366 0.099 0.711
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bR R 1A F S IARIER AL IR A 1A
GG A A B 9 2.0 AN BTG 4.0
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Table 3 Reproductive phenology and climactic variables of common species of Poaceae in two zones

SR X el o RAERM i?ﬁ#ﬂ' YR FEHREK
Common species Arca Im'tlal flowering Final flowering time Reproductlve Mean annuaol Megn gnnual
time (month) (month) period (month)  temperature ('C) precipitation (mm)
e All JLiE ¥ Temperate zone 6.80.08 8.9+0.08 2.1£0.09 3.5£0.26 335+7.00
Fg P #4 Subtropical zone 5.8+0.26 9.8+0.26 4.0+0.24 20.2+0.40 1 640+12.90
t —4.030 3.500 7.460 48.150 68.180
P 0.001 0.002 <0.001 <0.001 <0.001
G Jtif# 7 Temperate zone 6.5+0.22 8.7+0.21 2.2+0.17 2.8+1.04 343+25.60
i IL#4 Subtropical zone 4.5+0.22 8.5+0.56 4.0+0.58 20.0+£0.70 1 626+15.20
t -7.750 -0.420 3.840 26.790 30.080
P <0.001 0.695 0.012 <0.001 <0.001
Cy JLiE T Temperate zone 6.9+0.08 9.0+0.08 2.1£0.11 3.6£0.18 332+6.00
FE#71 Subtropical zone 6.240.27 10.8+0.22 3.9+0.22 20.3+0.50 1 648+17.30
t —-2.380 4.740 6.230 39.060 61.090
P 0.029 <0.001 <0.001 <0.001 <0.001
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Fig. 1 Correlations between reproductive phenology and climatic variables of Poaceae herbaceous species in two zones
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