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Abstract: The effict of returning straw with different straw-decamposing in oculants on rice growth and the physical-
chemical propertres of soil. A field experiment, with six treatments: only straw returning as control, straw returning +
“wotutiandi”, “hongshengyuan”, “guling”, “junde”, “nongfukang” straw-decomposing inoculants as treatments. Re-
sults showed that (1) applying straw-decomposing inoculants enhanced rice seedling emergence and survival rate of
seedlings. In comparison to control, both rice seedling emergence and survival rate of seedlings were significantly in-
creased with straw returning “junde” straw-decomposing inoculants. (2) In comparison to control, setting percentage was
increased with straw returning + “junde” straw-decomposing inoculants up to 77.3% . (3) The contentration of soil organ-
ic matter, total nitrogen, alkali-hydrolysable nitrogen, available prosphorus and available potassium under the treatment
of returning straw + “junde” straw-decomposing inoculants were higher than those with the treatment of returning single
straw only. (4) The percentage of soil dry-aggregates >0.25 mm under straw returning and straw-decomposing inocu-
lants addition were increased by 46.18% , but those < 0.25 mm were decreased. Straw returning + “wotutiandi” straw-
decomposing inoculants decreased the bulk density by 1.46 g+ecm™', down 7.6% than CK, and increased the soil water
contents from 1.88% to 10.8% . (5) The rice yield were increased by straw-decomposing inoculants, and the highest
increment rates were 4.64% . (6) The treatments of straw returning added with different straw-decomposing inoculants

improved the appearance quality of rice, chalky rice rate but reduced the cooking quality of gel consistency. There were
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no significant influence on rice nutrition quality among different straw-decomposing inoculants treatments. In conclusion,

straw returning added straw-decomposing inoculants improved rice yield and soil properties. Except the soil bulk density,

all the tested items are enhanced with the treatments of straw returning plus inoculants than those with straw returning on-

ly. Therefore, the addition of straw-decomposing inoculants is recommended in saline-alkali soil for high efficient straw

returning.

Keywords: saline-alkali soil; straw returning; straw-decomposing inoculant; soil improvement; rice quality
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Table 1  The physical and chemical properties of takyr solonetzs

{2 VERT Chemical items

YIHVERT Physical item

pH i 2k Bk AL E

pH Total saline

AL £
Exchangeable sodium Organic matter Total N
value /(g-kg™!) saturation percentage/% /(g-kg™') /(g'kg™") /(g'kg™") /(gkg™") /(grem™?)

S gl KE & RS TR %

Total P Total K Bulk density Bk Clay WVRE Sand  BYRE Silt
(<2 pm) (>50 pm) (2~50 pm)

9.0~10.5 3.5 42.1 7.85 0.76

0.69 14.5 1.59 40.45 27.05 32.50
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Table 2 Rice growth process and population structure
H i PR =R SrEELR I TR B A
Seedling Percentage of Survival Beginning Initial Elongation Maturation
Jb 3 . o .
Treatment stage seedling rate of tillering stage heading stage stage stage
. (H-H) emergence seedling (H-H) (A -H) (H-H) (A -H)
(m-d) /% /% (m-d) (m-d) (m-d) (m-d)
CK 0510 48.5 78.2 05-21 07-19 07-27 09-25
SW 05-10 67.2 89.5 05-22 07-20 07-27 09-25
SH 05-10 75.3 93.5 05-22 07-19 07-27 09 -25
SG 05-10 65.8 85.6 05-21 07-20 07-27 09 -25
SJ 05-10 79.6 95.5 05-22 07-20 07 -27 09 -25
SN 05-10 65.2 83.2 05-22 07-20 07 -27 09 -25
®3 AELEXMKETEREHARERHRM
Table 3 Influence of different treatments on rice yield and its components
. . . - HIE :
e B LS ZES THE Theoretival %7
Plant height Panicle length Setting percentage 1000-grain . Actual yield
Treatment . productivity 2
/em /cm /% weight/g /(kg+hm~2) /(kg*hm™=?)
CK 93.6a 19.6a 75.6a 16.08ab 2758b 2674c¢
SW 92.3a 20.1a 75.8a 15.48b 3001a 2743bc
SH 93.5a 19.3a 74.4a 17.60a 2810ab 2762b
SG 96.5a 19.6a 72.5a 15.68b 2916a 2788a
SJ 100.3a 19.6a 77.3a 15.90b 2827ab 2798a
SN 89.6b 18.9a 67.6ab 14.60c¢ 2814ab 2756b

T i — BRIV FRERR AN AL BAE P <0.05 7K°F B 225 3, FIH .,

Note: Values within the same column followed by different small letters represent significant difference among different treatments at the 5% levels. The same

as below.
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Table 4  Distribution of soil dry — aggregates in soils under different treatments
Kb A RARLAE Agaregate size
Treatment >5 mm 5~2 mm 2~1mm 1~0.5mm  0.5~0.25 mm <0.25 mm >0.25 mm
CK 33.32+2.75bA  12.43+0.98cA 5.28+0.17dA 3.96 +0.06dA 1.10+0.23dA 1.21+£0.09dA 42.70 + 1.26aC
SW 26.21 +1.25bA  15.86+0.65cA 5.65+0.09dA 3.42+0.08dA 1.73+0.09dA 0.95+0.12eA 46.18 = 1.16aC
SH 23.12+1.36bA  13.27+0.24cA 4.73£0.16dA 2.86+0.26A 1.24+0.13dA 1.16 £0.14dA 53.62+0.63aB
SG 22.12+1.85bA  15.68+0.38cA  5.31+1.25dA 3.45+0.18dA 1.30£0.05dA 0.91+0.07eA 51.23+0.19aB
SJ 13.69+1.06bA  11.43 +0.73bA 5.22+0.32cA 2.31+£0.46cA 1.87+0.04cA 1.12+0.05cA 64.36 £2.15aA
SN 28.07+1.12bA  14.78 £0.54cA  4.32+0.13dA 3.19+0.21dA 0.99+0.11dA 0.67+0.15eA 47.98 +0.05aC

T A=A A RN FREFROR AN ARG R ARAE P < 0.05 KF B B92E 5 B35, [6l— 3R R RS -3 3 7R AN ] b AR []RL 2 P SR IR A P <

0.05 KV LEFBE,

Note: Values within the same line followed by different small letters represent the difference among different aggregates were significant at the 5% levels,

values within the same column followed by different capital letters represent the the difference among different treatments were significant at the 5% levels.

R5 TEREBELERENESKE
Table 5 Effects of different treatments on soil

bulk density and water content

A ORI GKR B
Kb 3R Soil bulk & HFEAIG Soil water I H FEAIG
Treatment density Decrease content Decrease
/(g em™?) /% /% /%
CK 1.58a — 21.3b —
SW 1.46b 7.59 22.2ab 4.23
SH 1.51ab 4.43 23.4a 9.86
SG 1.48b 6.32 23.6a 10.80
SJ 1.47b 6.96 22.9ab 7.51
SN 1.54a 2.53 21.7ab 1.88
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Table 6 Soil chemical properties under different treatments after rice harvesting
2 B ik wg (MR AR
Ab P Total Hydrolysable Salt Available : Available Organic
Treatments pH nitrogen nitrogen content prosphorus ble S?dfum potassium matter
Jgkg™)  S(mgkg) /(gkg™) /(mgkg ) pefj:;fl:;jj‘% S(mgkg™)  /(gkgh)
CK 9.58 0.34a 26.70b 3.32a 5.3a 35.2a 170.6b 3.82b
SW 9.17 0.49a 29.6b 3.22a 1.63b 30.4a 203.6a 4.17ab
SH 9.36 0.46a 29.51b 3.27a 5.24a 31.2a 104.3c¢ 4.74a
SG 9.22 0.39a 27.63b 3.23a 1.29b 29.9a 110.2¢ 2.56¢
SJ 9.85 0.36a 37.35a 3.24a 1.03b 30.5a 125.9be 5.96a
SN 9.18 0.41a 27.31b 3.28a 3.12a 29.6a 95.0c 4.01b
R7T AR X KFEREAK N T & BTSN &R B B 25 0m
Table 7 Milling quality and appearance quality indices under different treatments
pIMNTY5 S I
Milling quality Appearance quality
AEfy Jb B
Year Treatment  HEAZ RikZg BEDRE LIRIS KIE EQEpES EE B
Brown rice  Milled rice  Head milled  Grain length Ratio of Chalky grains  Chalkyiness (%)
rate/ % rate/%  rice rate/ % /mm length to width rate/ % degree/ % Transparence
CK 75.6a 73.2a 64.9b 4.6a 1.5a 9a 4.9a 2a
SW 80.8a 73.5a 65.1b 4.6a 1.4a Ta 3.5a 2a
SH 76.3a 73.8a 64.9b 4.6a 1.5a 5b 2.3a 2a
2014 SG 79.9a 73.6a 63.2a 4.7a 1.5a 3c 1.8a 2a
SJ 76.3a 73.5a 61.8a 4.6a 1.5a 4d 2.2a 2a
SN 77.9a 74.3a 56.5b 4.7a 1.5a S5b 3.9a 2a
CK 75.6a 73.2a 65.2ab 4.7a 1.5a 9a 4.9a 2a
SW 79.9a 73.3a 65.9a 4.7a 1.5a 8a 3.4a 2a
SH 76.7a 74.2a 66.4a 4.7a 1.5a 6b 2.5a 2a
20 SG 78.5a 74.2a 67.8a 4.7a 1.5a 3¢ 3.1a 2a
SJ 77.3a 74 .3a 70.2a 4.7a 1.5a 5b 3.5a 2a
SN 78.6a 73.5a 65.4ab 4.7a 1.5a 9a 3.2a 2a
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Table 8 Rice cooking quality and nutrional quality

under different treatments

o O
%ﬁlﬁlﬁ ﬁ?%ﬂﬂgi
. . nutrional
Cooking quality .
quality
o am — — :
Year Treatment WIH{E (%) CHEE  EHEVEH HER
Alkali Gel Amylose FaH AL
digestion  consistency  content Protein
value /mm /% content/ %
CK 7.0a 79.3a 16.3a 6.5a
SW 7.0a 81.8a 16.1a 6.5a
SH 7.0a 80.5a 15.9a 6.5a
2014
SG 7.0a 82.1a 16.1a 6.7a
SJ 7.0a 80.3 16.2a 6.6a
SN 7.0a 79.5a 16.2a 6.4a
CK 7.0a 79.5a 16.2a 6.5a
SW 7.0a 85.5a 16.1a 6.7a
SH 7.0a 82.3a 15.7a 6.5a
2015
SG 7.0a 81.5a 16.0a 6.5a
SJ 7.0a 85.4a 16.2a 6.6a
SN 7.0a 81.8a 16.1a 6.5a
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