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Abstract: [Objective] To explore the characteristics of yield formation and root morphology changes of two super japonica
rice varieties with excellent eating quality under water-saving irrigation, and lay the foundation for clarifying the
characteristics of drought resistance and yield stability of rice varieties and the development of water-saving cultivation
techniques. [Method] Using Nanjing 5718 and Nanjing 3908 as materials, three irrigation approaches were adopted in
2023 and 2024: flooding irrigation (WO0), mild intermittent irrigation (W1), and moderate intermittent irrigation (W2).
The differences in leaf color, tiller number, plant height, dry matter accumulation and transportation, yield and its
components, and root morphological and physiological parameters were compared, and the correlations between each
trait and yield were analyzed. [Results] Compared with WO, there was no significant change in yield and its components
for Nanjing 5718 under W1, while the yield of Nanjing 3908 decreased by 15.3% and 12.5% over two years, respectively.
Panicle number and thousand-grain weight were also significantly decreased. Under W2, yield and its components of
both varieties significantly decreased, with an average decrease of yield of 9.4% for Nanjing 5718 and 21.3% for Nanjing
3908 in both years. The tiller number, fertile tiller rate, dry matter accumulation, output rate and translocation rate of the
stems and leaves of both varieties under W2 were significantly reduced, with the highest output and transport rates in
Nanjing 5718 under W1. The leaf SPAD values of both varieties decreased with the increase of water-saving degrees,
especially in the late stage of grain filling. Compared with WO, the root morphology parameters of Nanjing 3908
significantly decreased under two water-saving patterns; however, only root tip number, root length, root diameter and
root surface area of Nanjing 5718 were significantly decreased under W2. Correlation analysis showed that plant
height, leaf color at the late grain-filling stage, root morphological parameters were significantly positively correlated
with yield. [Conclusion] Nanjing 5718 could maintain high yield under water-saving irrigation and exhibited better
water-saving effects, while Nanjing 3908 was more sensitive to water-saving irrigation and had a lower yield stability.
Appropriate intermittent irrigation effectively maintained the stable yield of Nanjing 5718 by improving key indicators
such as plant type, leaf color and root morphology of rice.
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Fig. 1. Control standard of irrigation water during different growth stages of rice
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Table 1. Analysis-of-variance (F-values) for grain yield and its components of rice between/among years, treatments and

varieties
AR AU H Eiiipa ] AL BRI EEP S THIE JRE

Source of variation df Heading date  Panicle number ~ Grain number per panicle  Seed setting rate ~ Thousand grain weight ~ Yield
5‘:'5 # Year 1 * *% ns * *% k%
AbEE Treatment 2 ns ns ok * * ko
ST Variety 1 ok ok ns * ok ns
ARy A3 2 ns ok * ns ns ns
YearxTreatment
R4 A 1 ns ns o ns ok o
YearxVariety
AR T fh o 2 * ns ns ns ns ok
Treatmentx Variety
FEAR AL T i b 4 ns * ns ns ns ns
YearxTreatmentx Variety

*, O HIFRIRTE 0.05 F10.01 K FZEFRE: ns fFRTLER.

* ** indicate significant difference at 0.05 and 0.01 levels, respectively; ns, no significant difference.
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Table 2. Comparison of yield and its components of two varieties under different irrigation patterns

TEBETT

REREBHE R LS THIE

Ay LrE o A T ) ) . PR
Year Variety Irrigation Heading date (d)  Panicle number Spikelet nl.xmber per Seed setting rate Thou%and grain Yield (thm?)
pattern panicle (%) weight (g)
2023 R 5718 W0 93.0+0.0 ab 8.4+13 ¢ 1153455 a 96.5+0.7 a 31.8409a 11.040.7 a
Nanjing 5718 ! 93.7£0.6 a 8.9+0.4 be 107.9+2.2 be 97.1£0.6 a 31.3+0.6 a 10.620.4 ab
w2 93.0+1.7 ab 8.6£0.3 be 111.0+5.2 ab 959+1.1a 31.5405a 10.140.3 b
R 3908 W0 102.7+1.2 be 8.5£0.2d 111.0+4.8 ab 96.4+1.6a 29.140.7 a 11.1403 a
Nanjing 3908 wi 104.0+1.7 ab 10.0+0.4 cd 88.8+6.1 ¢ 96.8+0.6 a 28.2+0.1b 9.4+0.5b
w2 104.7+0.6 a 8.3+0.3d 102.543.1 b 95.1422a 27.9£03 b 8.8+0.6 ¢
2024 R 5718 W0 93.0+1.0 ab 9.9+0.4 ab 102.6+0.6 ¢ 913+1.5b 29.440.1b 8.5+0.3 ¢
Nanjing 5718 W1 92.3+0.6 ab 103+0.4 a 103.0£32 ¢ 87.8+0.8 be 29.1+0.7 b 8.3+0.1 ¢
w2 91.7+0.6 b 9.9+0.7 ab 104.6+4.2 be 85.745.7 ¢ 28.840.1 b 7.6+0.2d
R 3908 W0 101.0+0.0 ¢ 10.2+0.2 ab 112.5+4.8 ab 85.3+1.1b 248403 ¢ 9.6+0.5 b
Nanjing 3908 Wi 103.0+0.0 ab 107403 a 108.7+8.7 ab 83.1+1.2 be 243403 ¢ 8.4+0.6 ¢
w2 102.3+0.6 be 9.7+0.3 ¢ 114555 a 81.6+1.7 ¢ 244402 ¢ 7.5+02d

R Bl T B HE ZE (n=15); RIFUAS R BER R R — i A AL BR8] 1 22 570K 2 35 /KT (P<<0.05) . WO JREZKWEML: W1 B [l W2.

I R . TR

Data are shown as mean £SD (n=15); Values flanked by different letters indicate significant difference at the 0.05 level between treatments for a rice

variety. W0, Flooding irrigation; W1, Mild intermittent irrigation; W2, Moderate intermittent irrigation. The same below.
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Different letters indicate the significant difference for the same variety at 0.05 level.

3 TEFEBRAXTARME S ENSMEERER

Fig. 3. Tillering dynamics and fertile tiller rate of two varieties under different irrigation patterns
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Fig. 5. SPAD value dynamics of rice during main developmental stages under different irrigation patterns
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Fig. 6. Shoot dry matter accumulation dynamics of two varieties after heading under different irrigation patterns
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Table 3. Output and translocation of dry matter of stems and leaves of two varieties under different irrigation patterns

st i BT A i LTS Hefpz
Variety Irrigation pattern Output amount (g) Output rate (%) Translocation rate (%)

FHE 5718 wo 6.07£0.40 b 19.05+1.57 b 24.61+0.95 b
Nanjing 5718 W1 8.05+0.42 a 24.32+1.44 a 31.37+1.02 a

w2 4.62+0.27 ¢ 15.05+0.79 ¢ 19.98+0.45 ¢
FA AR 3908 Wo0 6.84+0.61 a 20.00+1.35 a 25.60+1.05 a
Nanjing 3908 Wil 6.64+0.52 a 19.81£1.02 ab 25.40+1.26 a

w2 5.8840.46 b 18.03+1.26 b 24.89+0.68 a

%4 FEERAR THRMRRLSSRNERLR

Table 4. Comparison of differences in root morphology parameters between two varieties under different irrigation patterns

e T RIS ISYISS REE MR HAR R MR
Variety Irrigation Root tip Total root Root diameter Root surface area Root volume Root dry
pattern number length (m) (mm) (cm?) (cm?) weight (g)

FHE 5718 W0 478.3£59.0 a 8.1+0.4 a 0.48+0.03 a 213.9£259 a 3.7+0.5a 23+0.4 a
Nanjing 5718 W1 473.3+47.4 a 7.6+0.5 a 0.45+0.04 a 200.7+6.3 a 3.7+0.2 a 22403 a
w2 389.0453.0 b 6.8+0.5b 0.39+0.02 b 185.9+9.8 b 3.6+0.3 a 2.0+0.4 a

FIE 3908 W0 665.0+£56.2 a 8.3+0.3 a 0.58+0.01 a 224.7£10.9 a 5.140.1 a 4.6+0.6 a
Nanjing 3908 W1 570.7+41.7 b 7.5£0.5b 0.48+0.05 b 174.2+19.0b 3.9+0.4b 3.5£0.2b
w2 487.8+43.0 ¢ 5.7£03 ¢ 0.41£0.02 ¢ 126.6+12.6 ¢ 2.6£0.8 ¢ 29402 ¢

120.0

-F owo owl ow2

F9H65718 Nanjing 5718

ARAFHRREEZER (P<0.05) .
Bar=8 cm. Difference letters indicate the significant difference (P<0.05).
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Fig. 7. Root morphology and activity of two varieties under different irrigation patterns
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Table 5. Correlation coefficients between the investigated traits and yield

SPAD ff SPAD value

ZEM-FY)F Dry mass of stems and leaves

AR g A HEH I it 01 FR Y] K th Kt bR
Heading date Plant height Heading Filling Dough Maturing Output Output Transform
stage stage stage stage amount rate rate
0.351 0.916* 0.741 0.701 0.840* 0.761 0.567 0.473 0.367
MR A Root morphology o
— —— : — RAES
, BRK I TR TR IR RT R
= Root
. Total root Root tip Surface Root Root dry ..
Diameter . activity
length number area volume weight
0.989%* 0.794 0.910* 0.670 0.891* 0.808 —0.096

*FIRRS T K IRAE 0.05 A1 0.01 7KF - IAHE B 5.

*and * * represent the significant correlations at 0.05 and 0.01 levels, respectively.
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