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Photosynthesis and dry matter accumulation characteristics of
3 Japonica rice varieties under different nitrogen levels
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Abstract: [Objective] The study investigated the differences in photosynthetic characteristics and dry
matter accumulation of main commercial Japonica rice varieties with different nitrogen levels in Jilin to pro-
vide basis for improving nitrogen efficiency. [Method) A field experiment was carried out to investigate
changes in agronomic traits, photosynthetic characteristics and dry matter accumulation characteristics and
yield of three commercial Japonica rice varieties under four nitrogen (N) levels, including no N fertilizer
(CK),1N (70 kg/hm?* N),2N (140 kg/hm* N) and 3N (210 kg/hm* N). [Result] The plant height, tiller
number and LLAT at grain filling period showed significant change with the increase of nitrogen level. The
leaf net photosynthetic rates of flag leaf and the third leaf of Jinongda 505 in 2N reached the maximum. The
net photosynthetic rate of the third leaf of Jinongda 603 in 3N was the highest. The effect of nitrogen level
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on net photosynthetic rate of function leaf of Jinongda 809 was not significant. The difference in leaf net
photosynthetic rates may be caused by the different effects on canopy structures of different Japonica rice
varieties. The dry matter accumulation of stem and sheath,leaf and spike of Jinongda 603 and Jinongda 809
increased with the increase of the nitrogen level, while that of Jinongda 505 reached the maximum in 2N
and then decreased. The yield of Jinongda 603 was highest in 3N, and the highest yields of the other two
species were obtained in 2N, which was related to the net photosynthetic rates and high effective leaf areas
of different varieties at filling stage. Yield and dry matter accumulation of stem, sheath, spike and shoot
were significantly or extremely significantly related. [Conclusion) Different varieties had different optimal
nitrogen levels. Jinongda 505 and Jinongda 809 were relatively low in nitrogen tolerance, while Jinongda 603

was suitable for cultivation under high nitrogen level.
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Table 1 Rice varieties tested in this experiment
i il HBUAEAR AHH/d FEARCEX )
Variety Year of release Growth period Pedigree
A Box £=3
4K 505 Jinongda 505 2012 132 Zﬁgﬁjig%iiﬁiﬁlg
. : . . AR K 19 5 K23 4b B E I
B p
FACR 603 Jinongda 603 2011 136 Handled by Jinongda 19 space breeding
ALK 809 Jinongda 809 2013 140 kOt Xl 211 Qiuguang X Tong 211
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Table 2 Agronomic traits of three japonica rice varieties under different nitrogen levels at different growth stages
l%‘%lnl 3 —2
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ek = / SNEE /El/ 2 ) .
i ok Wiem o AEREC B e o L
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Variety Nitrogen level height number cfficiency &1 nf- 5 — 5] = LAI
leaf Flag leaf Top 2nd leafl Top 3rd leaf
eal area
CK 81.00 b 14,00 b 78.81 b 48.61 a 47.03 a 47.41 a 3.20 b
15 - 505 IN 87.73 ab 16.33 b 80.44 b 42.11 a 60.12 a 19.32 a 3.82 b
Jinongda 505 2N 90.33 a 19.67 a 114. 60 a 18.26 a 46.51 a 41.17 a 4.96 a
3N 93.67 a 19.00 a 95.63 ab 41.54 a 39.01 a 44,34 a 4,00 b
CK 82.67 ¢ 12.00 ¢ 71.57 ¢ 52.00 a 45,16 a 55.20 a 2.62 ¢
ke K 603 IN 94. 00 b 14.67 b 98.83 b 43.35 a 39.11 a 32.66 b 4.25 b
Jinongda 603 2N 92.33 b 20.00 a 99.30 b 17.88 a 42. 86 a 42.72 ab 4.37 b
3N 108.33 a 21.00 a 121.52 a 41.64 a 41.89 a 41.15 ab 5.61 a
CK 84.67 b 14.67 ¢ 106. 25 a 38.86 a 44.04 a 38.65 a 3.43 ¢
R F 809 1IN 85.40 b 16. 33 be 111.18 a 38.15 a 40.74 a 38.07 a 4.39 b
Jinongda 809 2N 95.67 a 17.33 b 122.06 a 42.31 a 46.40 a 42.85 a 4.24 b
3N 87.67 b 21.00 a 108.87 a 43.24 a 50.05 a 37.51 a 6.10 a

R PARENG FREFRRF A BIAE P=0.05 K2R 0E. TER.

Note: Different lowercase letters mean significant difference among treatments at P=0. 05 level. The same below.
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Fig. 1

Change in photosynthesis of 3 Japonica rice varieties under different nitrogen levels

Al—A4. Jinongda 505;B1—B4. Jinongda 603;C1—C4. Jinongda 809. Different lowercase letters

mean significant difference among treatments at P=0. 05 level. The same below
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Fig. 2 Change in chlorophyll of 3 japonica rice varieties under different nitrogen levels
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Table 3 Change in dry matter accumulation of different organs of 3 Japonica rice varieties at grain filling stages

under different nitrogen levels

ZX 4 Stem-sheath A Leaf 74 Panicle lﬂL;ﬁ’gﬂ:/%ﬁE
= P
=} EKF- Y N E 4/ Y, 2/ Y, 2/ . -2
””ﬁ Nitrogen ?:%Fﬁf/\%m,, Bl % ?:%Fﬁf/\%m,, Bl % ?:%Fﬁ$,\%m., i) % (t+ hm2)
Variety (tehm ?) . (tehm ?) . (tehm ?) . Aboveground
level Ratio to Ratio to Ratio to
Dry matter Dry matter Dry matter dry matter
. total . total . total )
accumulation accumulation accumulation accumulation
CK 4.22 b 39.47 1.01 ¢ 9.45 5.46 ¢ 51.08 10.69 ¢
e K 505 1IN 4.36 ab 35.59 1.13 be 9.22 6.76 b 55.18 12.25 b
Jinongda 505 2N 4.73 a 35.65 1.80 b 13.59 6.74 b 50.76 13.27 b
3N 4.23 b 26.06 2.83 a 17. 45 9.16 a 56.49 16.22 a
CK 3.84 ¢ 42.13 0.98 b 10. 74 4.30 b 47.14 9.12 d
K 603 1N 5.05 b 45. 25 1.23 b 11. 00 4.89 b 43.76 11.16 ¢
Jinongda 603 2N 5.51b 40.73 1.41b 10. 44 6.61 a 48. 83 13.53 b
3N 6.99 a 38. 44 3.63 a 19. 94 7.56 a 41.61 18.18 a
CK 4.05 ¢ 47.70 0.85 b 9.96 3.60 ¢ 42. 34 8.49 d
=4k 809 1N 4.61 be 42.55 1.07 b 9.88 5.15 b 47.56 10.84 ¢
Jinongda 809 2N 5.02 b 36. 32 1.63 a 11.77 7.18 a 51.91 13.83 b
3N 6.21 a 40. 25 1.86 a 12.07 7.35 a 47.68 15.42 a
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Table 4 Change in grain yield and components of 3 Japonica rice varieties under different nitrogen levels
oy B éﬂ:‘c":i 0 A .
i B W R AIE TR e ot kg + b )
Variety Nitrogen level Panicles prielets e grain Grain yield
panicles Spikelets weight

CK 315.33 b 116.67 a 92.84 a 18.68 a 7 915.67 ¢
H= K 505 1IN 410.67 a 122.33 a 93.85 a 21.26 a 10 886.33 b
Jinongda 505 2N 425.33 a 137.33 a 93.85 a 20.33 a 13 037.91 a

3N 442.00 a 126.00 a 91.11a 20.74 a 12 321.95 ab
CK 278.67 b 107.00 a 88.92 a 19.03 a 4 946.63 ¢
t e 603 IN 293.33 b 122.33 a 90.94 a 22.37 a 8036.16 b
Jinongda 603 2N 418.00 a 126.00 a 91.29 a 22.70 a 11 888.21 a
3N 454.67 a 129.67 a 94.72 a 20.35 a 12 379.25 a
CK 278.67 b 114.33 a 91.92 b 20.50 a 6 648.03 ¢

H A 809 1IN 344,67 ab 126.00 a 92. 64 ab 21.26 a 9 243.52 be
Jinongda 809 2N 447,33 a 130.67 a 93. 64 ab 21.88 a 12 745.04 a

3N 425.33 a 132.00 a 93.00 a 19.70 a 12 145. 69 ab
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Table 5 Correlation coefficients between yield and dry matter accumulation of 3 Japonica rice varieties

o bR R A

l%.ﬁ £ " j% Above-ground
Varieties Stem-sheath Leaf Panicle .
dry matter accumulation
FH A K 505 Jinongda 505 0. 367 0.520 0.578" 0.655"
A K 603 Jinongda 603 0.791** 0.566 0.921** 0.851**
H & K 809 Jinongda 809 0.740* * 0. 547 0.897* * 0.851**
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