WO K (A ARFRFIR) 2022, 48(1): 1-7. DOI: 10.13331/j.cnki.jhau.2022.01.001
Journal of Hunan Agricultural University(Natural Sciences)

3IRItE y [ E

JASClE, 3Ok, s, e, tRE, @uﬂﬁ g PR RN AR R G B R K 23 R IR A2 (7).
PR FA Al (A AR ERR), 2022, 48(1): 1
ZHOUWT,LONGWF,GEJM, LONGP, XUY, FU Z Q. Effects of density increasing and nitrogen reducing

on photosynthetic characteristics and water use efficiency of double cropping rice[J]. Journal of Hunan Agricultural
University(Natural Sciences), 2022, 48(1): 1-7

FeAE ™Ak http://xb.hunau.edu.cn

SR R R A Rk 5 R RO

FESCEE 123, S IS, Segph 1Y, ps 123 qpdi 123 flickam 1230

(LW I EAR P BE, WIH KD 4101285 2ARW B S 70T A Y A 2R T s, Wi Kb 410128;
34 FRAE bt AR YA SR SE g6t WIRE HKvb 410128)

O LIREWIE 996(F R R IR 299(Wuke) J b kL, 76 “ R MR KA 0F T, 18 H MU AU H(CK) |
AEEAEFRE(No)FI 3 428 AU F(IR, L IR, L IR3), Y IR, L IR, IR; AU 43510 103.2. 86.4., 69.6 kg/hm®,
FAHBEE ] 3.2x10°, 3.6x10°, 4.0x10° BR/hm?; BEREAY IR, . IR,. IR; AUMEAUR /510 129, 108, 87 kg/hm’,
ARREE TR 2.8x10°, 3.2x10°, 3.6x10° Hi/hm®, FRFRIGEWMATWBRDCAREE . KR BRI W, 25
SRR FERL . MARIAYZREI . SRR, TR, ALBHEAY IS F AN & 5 (SPAD) Y R T HAAL B ; Ay BEMI RO A
FRPo) R TFLAWING, 228, LA IR 1Y Pn W] m FILMbAL R WRSSMEE . 2 SRR DL M e R 2ol . Sl
iKY SPAD {HI 577 5 5 W F IEARDG; . R I SAL B (Gs) . JEH] CO, VR BE(Ch) 577 B 5t i 3 1EAR DG
Py ArBERI RO TR (Tr) 57 i 5 0 USG5 BRI R Rk 2 BEADBRAR L, 3250800 TR, AbHRRERESE 5
SPAD fE Al Pn, A E 8K R HACE

X OB I WERE WKMEE BEAG JCARTRE: P KOPRITIROR

FESES. S511.044 XEkFRERE: A XEHS: 1007-1032(2022)01-0001-07

Effects of density increasing and nitrogen reducing on photosynthetic
characteristics and water use efficiency of double cropping rice
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Physiology and Molecular Biology, Changsha, Hunan 410128, China; 3.Ministry of Education, Scientific Observation
and Experimental Station of Crop Cultivation in Central China, Changsha, Hunan 410128, China)

Abstract: Luliangyou 996(early rice) and Fengyuanyou 299(late rice) were selected for field experiment to investigate
the planting parameters(water saving, density increasing and nitrogen reducing) effects on photosynthetic characteristics,
yield correlation and water use efficiency of double cropping rice. Under the water-saving condition of “early storage and
late irrigation”, conventional fertilizer density(CK) and normal density without nitrogen fertilizer(Ny), densification and
nitrogen reduction(IR,IR;,IR3) were set up for this study. For early rice, the nitrogen application rates of IR}, IR, and IR;
were 103.2, 86.4 and 69.6 kg/hm? respectively, and the planting densities were 3.2 x 10°, 3.6 x 10° and 4.0 x 10°
plants/hm?, respectively. In late rice, the nitrogen application rates of IR;, IR, and IR; were 129, 108 and 87 kg/hm?,
respectively. The planting densities were 2.8 x 10°, 3.2 x 10° and 3.6 x 10° plants/hm?, respectively. The results showed
that chlorophyll relative content(SPAD) of IR; treatment was higher than that of other treatments at booting stage and full
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heading stage of the early and late rice. The net photosynthetic rate(Pn) at tillering stage was higher than that at milking

stage, and the Pn of IR; at booting and milking stage was higher than that of other treatments. There was a significant

positive correlation between yield and SPAD in tillering, booting and full heading stage of early rice and booting and full

heading stage of late rice. And, Gs and Ci at booting stage of early and late rice were significantly positively correlated

with yield. Tr at tillering stage was significantly negatively correlated with yield. Compared with conventional fertilizer

density treatment, densification and nitrogen reduction IR; treatment could not only increase SPAD and Pn, but also

significantly improve water use efficiency.

Keywords: double cropping rice; water saving cultivation; density increasing and nitrogen reducing; photosynthetic

characteristics; yield; water use efficiency
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Table1 SPAD values of each treatment at different stages
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Fig.1 Net photosynthetic rate at different growth stages of early rice and late rice
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Fig.2 Conductance to H,O at different growth stages of early rice and late rice
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Fig.3 Intercellular CO; concentrations at different growth stages of early rice and late rice
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Fig.4 Transpiration rates at different growth stages of early rice and late rice
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Table 2 Correlation coefficient between photosynthetic characteristics and economic yield at different growth stages
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Table 3 Leaf water use efficiency of double cropping rice pumol/mmol
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