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Effect of different paddy soils on photosynthetic characteristics
and yield of double cropping rice

CHENG Kaikai'?, TANG Haiming®, TANG Wenguang?, LI Chao”, WANG Ke?, XIAO Xiaoping'?"

(1.Longping Branch of Graduate School, Central South University, Changsha, Hunan 410125, China; 2.Hunan Soil and
Fertilizer Institute, Changsha, Hunan 410125, China)

Abstract: Under the mode of potato-double cropping rice, Xiangzaoxian45 and Fengyuangyou299 were used as early
rice and late rice respectively, six soil treatments (mashing mud, stucco, purple mud, red yellow mud, yellow mud and
river sand mud) were conducted to study the effects of different paddy soils on photosynthetic characteristics and yield of
double cropping rice. The results showed that the SPAD value, net photosynthetic rate, stomatal conductance and
transpiration rate of the early rice treated with river sand mud were higher at mature stage. The yield of the treatment was
the highest, with a 3-year average yield of 6 806.49 kg/hm 2, which was significantly higher than that of purple soil
(6 210.70 kg/hm?), but was not significant difference with other treatments. The difference of three years average yield of
late rice among the six soils treatments was not significant. The range of total output of double-cropping rice was from
13 43291 to 14 838.89 kg/hmz, which the yield of river sand mud treatment was the highest, and purple mud field

treatment was the lowest, the difference between the two treatments reached significant level.

Keywords: double rice; paddy soils; photosynthetic characteristics; yield
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Table1l SPAD values of rice leaves tested under different paddy soils

SPAD
37.66 44.15¢ 33.08¢c
37.60 44.83bc 32.96¢
37.54 45.20bc 33.40c
38.56 45.95ab 36.08b
38.18 47.17a 35.64b
38.58 47.37a 37.78a
38.64 42.08ab 33.66d
38.90 42.68ab 34.08cd
38.90 43.28a 35.00bc
39.40 40.80b 36.02ab
38.80 43.60a 35.36b
39.48 43.30a 36.70a
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3.2 ARKELME.BEHFEEERENM
2
19.90 umol/(mz's)
14.07%

13.21% 15.93%

17.07 17.30 pmol/(m™s)

16.47
pmol/(m?s)
10.69%

F2 AREIKFELHE T KK FEH F A L aEE
Table 2 Net photosynthetic rate of rice leaves from different

paddy rice under test pmol/(m*s)

21.93ab 14.60b 20.52ab 15.99ab

22.70a 16.07ab 18.74cd 14.88¢c
19.90¢ 15.23ab 18.20d 15.41bc
21.07bc 17.07a 20.59ab 15.59bc
22.53a 16.20ab 20.80a 15.67b
23.07a 17.30a 19.67bc 16.47a

33 AREKELWE. BREHRSASENZN
3
2.02 umol/(mz-s)
16.83%

18.81% 16.83%

2
#3 AREUKFELHETRKEN FSILSE

Table 3 Stomatal conductance of rice leaves tested under

different paddy soils pmol/(m*s)

1.68¢c 1.12b 1.78b 1.09ab
1.81b 1.31ab 1.55a 1.25a
1.64c 1.09b 1.71b 1.01bc
1.68c 1.11b 1.78b 0.97bc
1.85b 1.60a 1.74b 0.93c
2.02a 1.50a 1.98b 0.99bc

34 AEKEBLME. BREMHHEBERNENG
4
10.69 mmol/(m™s)

6.05 mmol/(m>:s)
19.09% 4.1%
14.15%
R4 AREIKFELFET gtk fEr BB RER R

Table 4 Transpiration rates of rice leaves tested under different

9.80% 1.34%

paddy soils pmol/(m*s)
9.07¢ 5.47c 8.07 5.08¢
8.92¢ 6.59b 8.33 5.85a
8.98¢ 6.38b 7.85 5.30bc
9.39bc 6.64b 8.12 6.05a
10.11ab 8.44a 8.61 5.51b
10.69a 8.41a 8.74 5.97a

35 ARKFELXF. BFE~EHMAITIE
5

F5 ARKEIMETE. RECESNHEREZR
Table 5 Composition of early and late rice production under
different paddy soils
/

/%

(x10*hm™) /g
313.49bc  109.09 73.44¢ 24.81a
303.49b 10322 79.53a 24.35ab
309.85abc  107.30 78.40ab  24.14ab
339.56a  111.00 74.15bc  23.63b
318.34ab  113.42 73.8¢ 24.33ab

345.93a 107.76 77.47ab  23.94b

283.08a 122.78b  66.45b 25.81
257.58bc  136.57a  69.12a 25.75
256.98c 138.38a  61.40c 26.42
283.46a 136.78a  68.84a 26.48
263.62ab  131.64ab  66.245ab  26.32
268.85ab  133.28ab  67.37ab  26.31

2013—2015
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[21]
3.6 AEIKELME. BiE~ERN
6 3
3
3
13 432.91~14 838.89 kg/hm2
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Table 6 Early and late rice yields under different paddy soils _
/(kg-hm?)
2013 7 308.70a 8 041.90 15 350.60ab
7217.67a 8443.61 15 661.28ab
6 440.82b 7 958.52 14 399.35b
7577.26a 8 605.82 16 183.08a ,
7 524.16a 8799.85 16 324.01a [23]
7747192 8188.94 15 936.14ab [24]
2014 5709.50 8 349.00ab 14 058.49 6
5893.08 7 820.25b 13 713.34 (12]
5924.96 8 074.13ab 13 999.09
5635.16 8 262.38ab 13 897.50
5618.46 8 741.25ab 14 359.72 _
6111.58 8982.38a 15 093.94
2015 6255.72 6255.09ab 12 510.80ab 6
6287.58 6 675.23a 12 962.82ab
6 266.34 5633.98b 11 900.30b
6 663.86 6 674.74a 13 338.61a s
6012.95 6 420.80ab 12 433.77ab
6 560.69 6 925.88a 13 486.58a [1]
3 6424.63ab 7 548.66 13 973.30ab [9]- 2012 32(22)
6466.11ab 764637 14 112.48ab 7053-7060. DOI  10.5846/stxb201110121503.
6210.70b 7222.21 13 432.91b 2]
6 625.42ab 7 847.65 14 473.06ab [J1.
6385.20ab 798730 14 372.50ab 2012 45(14) 2886-2894. DOI 10.3864/.issn.0578—
6 806.49a 8032.40 14 838.89a 1752.2012.14.011.
(3]
[D] 2012
A A [4] [M]
4 Hig5itHie 1992
[16-17] [5]
[18] (7]
( ) 2014 40(1) 72-77
11 12 t/hm’ [6]
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