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Abstract; In order to explore the effect of water saving irrigation pattern on water distribution and lodging
resistance of rice plants, a test was carried out in Qing’an County, Heilongjiang Province from May to
October 2017. Three treatments were set; drip irrigation dry direct seeding (DH) , flood irrigation in dry
land (MH) and conventional basin irrigation ( CK). The results showed that the moisture content of the
total wet base of crown and leaf, sheath and stem treated by DH and MH was lower than that of CK at full
growth stage, but the moisture content of root wet base was higher than that of CK at the end of tillering
stage. The moisture content of different internodes ( W), internode length (L) and plant height in the
stems of milk ripening and yellow ripening stage were the lowest in DH, and the CK treatment was the

highest, but the unit internode weight (U, ) of stem was the largest in DH, and the CK treatment was the
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smallest. Compared with CK, DH significantly improved the flexural force ( F'), broken bending moment

(B,) and bending stress (B,) of rice stem, and reduced the bending moment (W, ), cross-section

modulus (Z) and lodging index (L,), indicating that the drought resistance of rice was significantly

improved by drip irrigation and dry direct seeding. The correlation between different parameters showed
that L, W, W,, Z and L, showed significant positive correlation (P <0. 01), while U,, F, B, , B, and

L, showed significant negative correlation (P <0.05), and the moisture content of the wet base of rice

stems had significantly positive correlation, indicating that the water content of stems could be used to

characterize and predict the lodging index of rice. The research results can provide new methods and ways

to solve the problems of rice lodging and low water efficiency in the black soil area of Northeast China. It

was of great significance to ensure the grain yield and the sustainable utilization of agricultural water

resources in the black soil area of Northeast China.

Key words: dry direct seeding rice; wet base moisture content; internode length; unit internode weight;

lodging resistance parameters; lodging index
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Fig.2  Variation curves of wet base water content in different crown organs of riceunder different treatments
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Fig.3 Variation curves of moisture content of rice

roots under different treatments
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Fig.5 Variation curves of moisture content of stem segments of rice at milky and

yellow maturity stages under different treatments
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Fig.6 Changing curves of internode weight per unit length of rice at milky and yellow maturity stages under different treatments
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Fig.7 Effects of different treatments on lodging resistance parameters of rice stem at milky and yellow maturity stages
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R2 AMBABTEARKETHEESAE BN KETEARESEREANZSHNBEXRY
Tab.2 Correlation coefficients of internode length, internode wet base moisture content, internode weight per unit length

and lodging resistance mechanics parameters of rice at milky stage

1 Ji] L W U, W, F B, Z B,
14 0.973 *
u, -0.999*  -0.969**
W, 0.996 ** 0.949 ** -0.997 *
. F -0.992*  -0.966** 0.985 ** ~0.985*
B, -0.900*  -0.963* 0.885** ~0.857* 0.917*
Z 0.992** 0.958 ** -0.989 ** 0.991 ** -0.996*  -0.893*
B, -0.972*  -0.955* 0.961 ** -0.961* 0.993 ** 0.931* -0.987*
L 1.000 ** 0.970 ** ~0.999 ** 0.997 ** -0.993"  -0.895* 0.995 ** -0.974*
w 0.949 **
U, -0.940*  -0.981*
W, 0.964 ** 0.871* ~0.909 **
o F -0.976*  -0.917* 0.951* ~0.993 **
B, -0.800"  -0.769 " 0. 652 -0. 646 0. 661
z 0.967 ** 0.904 ** ~0.943* 0.993 ** -0.998 ** -0.635
B, -0.980*  -0.950* 0.972* ~0.974* 0.992 ** 0.689 * ~0.991*
L 0.981* 0.891** -0.912* 0.996 ** -0.991*  -0.710" 0.988 ** -0.976
w 0.761"
u, -0.920"  -0.926"
W, 0.957 ** 0.767 " ~0.951*
o F -0.960*  -0.736" 0.935* -0.999 **
B, -0.928 ** -0.576 0.732* ~0.789 " 0.803
7 0.942 * 0. 856 ** ~0.984 * 0.985 ** -0.976*  -0.752"
B, -0.963*  -0.870* 0.986 ** -0.978 * 0.969 ** 0.802 -0.995*
L, 0.986 ** 0.758* -0.941* 0.991 ** -0.993*  -0.862* 0.973 ** -0.978 >

= FORERZTE P <0.05 KFZEFRE, RN ERZNEIE P <0.01 KFEREE, TR

R3 ERBABTEARKETHREESKE BNKETEARESRENZFSHNBEXERL
Tab.3 Correlation coefficients of internode length, internode wet base moisture content, internode weight

per unit length and lodging resistance mechanics parameters of rice at yellow maturity stage

9 A L w U, W, F B, Z B,

W 0.983 "
U, -0.656 -0.653
w, 0.997 ** 0.975** -0.618

@ F -0.991* -0.967** 0.732" -0.987 *
B, -0.931" -0.928 " 0.880 " -0.908 " 0.957 **
Z 0.995 ** 0.970 * -0.713 " 0.991* -0.998*"  -0.951"
B, -0.967 * -0.946 * 0.822* —0.954 " 0. 988 ** 0.987 ** -0.985"
L, 0.999 ** 0.981 " -0.672" 0.997 ** -0.995*  -0.937* 0.997 ** -0.973 "
W 0.930 "
v, -0.724" -0.917 "
w, 0.987 ** 0.887* -0.681"

o F -0.986 " -0.925" 0.756 * -0.994 "
B, -0.768 " -0.915* 0. 886 * -0.678 " 0.734"
V4 0.982 0.921* -0.756" 0.992* -0.999"  -0.723"
B, -0.964 * -0.957* 0. 844 * -0.964 " 0. 988 ** 0.791° -0.988 "
L, 0.995"* 0.916** -0.720" 0.997 ** -0.997*  -0.730" 0.994 ** -0.975 "
14 0.874 "
U, -0.624 -0.902 *
w, 0.982 " 0.862 " -0.616

s F -0.984 -0.848 * 0. 590 -0.999 **
B, -0.972* -0.858* 0.576 —0.944 " 0.952**
V4 0.962 * 0.914* -0.736" 0.984 -0.976 " -0.909 **
B, -0.966 ** -0.934 " 0.757* -0.979 " 0.973** 0.927 ** -0.997 "
L, 0. 990 ** 0.871* -0.614 0.997 ** -0.998"  -0.967 " 0.977 ** -0.977 "
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Fig. 8 Correlation between moisture content and lodging index of stem at milky and yellow maturity stages
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