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Abstract: Two indica rice varieties, Liangyoupeijiu (LYP9) and Yangdao 6 (YD6), were grown in pots under low
(N,;) and high (N, ) nitrogen application rates. The accumulation and translocation of non-structural carbohydrates
(NSC) in the top-most three internodes and leafl sheaths of main stems and its contributions to grain yield were investi-
gated. 1) Compared with N, treatment, N, treatment enhanced NSC translocation of the second and third internodes
and sheaths in LYP9 during the early grain filling stage, and also increased the apparent transferred mass of NSC
(ATMysc) of the three internodes from the top and sheaths in YD6 and the third internode from the top and sheath in
LYP9, respectively. However, N, treatment had no obvious effect on ATMyg of the top first and second internodes
and sheaths in LYP9. Noticeably, N, treatment increased the apparent contributions of NSC to grain yield (ACys) of
the three internodes and sheaths in both two varieties. 2) Except the top-most third sheath in LYP9, the ATMys and
ACyscof sheaths were higher than those of internodes in both two varieties under N, and N, treatments. 3) Under N,
and N, treatments, ATMys and ACys of the top-most second and third internodes and sheaths, and total ATMys and
ACysc of the three internodes and sheaths in LYP9 were higher than those in YD6, respectively. 4) Under N, treat-
ment, the top-most second and third internodes and sheaths totally contributed 92% and 91% of total ATMus and
ACyscof the three internodes and sheaths in LYP9, and 75% and 76 % in YD6. Under N, treatment,the top-most sec-
ond and third internodes and sheaths totally contributed 90% and 91% in LYP9, and no NSC translocation from the
top-most second and third internodes and totally accounted for 77 % of total ACysc. Our results indicated that ATMyse
of the three internodes and sheaths showed genotypic variation and depended on internode/sheath, and was affected by
N application rate. Optimizing N fertilizer application and selecting suitable rice variety might enhance pre-anthesis NSC
accumulation and post-anthesis NSC translocation, which could further increase rice yield potential and nitrogen use ef-
ficiency, especially stability of grain yield under adverse environments and nitrogen fertilizer-reducing practice.
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Fig. 1. Effects of nitrogen application rate on grain yield and its components of main stems.
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Fig. 2. Dynamic changes in areas of the top three leaves of main stem during grain filling under two nitrogen treatments.
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Fig. 3. Changes in non-structual carbohydrates(NSC) contents of the top three internodes during grain filling under two nitrogen treatments.
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Fig. 4. Changes in non-structual carbohydrates(NSC) contents of the top three leaf sheathes during grain filling under two nitrogen treatments.
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Table 1. Apparent transferred mass of non-structual carbohydrates(NSC) from stems to grains in the top three internodes and leaf sheathes under two

nitrogen treatments.

NSC £ W% iz 7 (YD6)

NSC F W % iz & (LYP9)

AL Apparent transferred mass of NSC/mg Apparent transferred mass of NSC/mg
Plant part N, N, N, N,
8] 1 95 4] First internode from the top 24.3 a” 14.1 b 8.6 a 17.1 a
8] 1 ¥4 Flag leaf sheath 23.4 a 19.2 a 22.9 a 27.4 a
8] 2 95 18] Second internode from the top 39.5 a —0.8b 25.6 a 37.6 a
8] 2 ¥4 Second leaf sheath from the top 49.9 a 46.8 a 95.3 a 119.8 a
8] 3 45 [4] Third internode from the top 13.9 a —16.2 b 134.5 a 128.3 a
8] 3 ¥4 Third leaf sheath from the top 45.0 a 30.4 a 101.0 a 93.7 a
KW FE 32 B Apparent transferred mass of NSC 196.8 a 93.5 b 387.9 a 423.9 a

T IEIR AR RS TR IRTE 0.05 K b [R]— fl Fhw A Sk B 22 5 2 (— BT 20

308

" Different lowercase letters indicate significant difference between two nitrogen treatments at P<Z 0.05 level. The same as tables below.
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Table 2. Apparent contribution rates of transferred non-structual carbohydrates(NSC) to grain yield in the top three internodes and leaf sheathes un-

der two nitrogen treatments.
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NSC 2 M 5k % (YD6)

NSC W 5Tk R (LYP9)

RvA Apparent contribution Apparent contribution
Plant part rate of NSC to grain yield/ % rate of NSC to grain yield/ %
N, N, N, N,
8] 1 95 8] First internode from the top 1.0 a 0.2 b 0.5 a 0.3 a
8] 1 %4 Flag leaf sheath 1.1 a 0.4 a 1.2 a 0.8 a
8] 2 45 8] Second internode from the top 1.7 a —0.0b 1.3 a 1.1 a
8] 2 84 Second leaf sheath from the top 2.3 a 1.2 a 5.1a 3.5 a
8] 3 45 8] Third internode from the top 0.6 a —0.2 b 7.1 a 3.7b
8] 3 %4 Third leaf sheath from the top 2.1 a 0.7 a 5.4 a 2.7 a
A E M TTHR R Total apparent contribution 8.8 a 2.2b 20.7 a 12.1 b

x3 AREBKETHEMENSCEUNKEEMNSCRURHKEEER FHEREBRE . —KKEHHEXE

Table 3. Correlations between the reduced rate of leaf area(top three leaves), sink-capacity per panicle, number of primary rachis branch and non-

structual carbohydrates(NSC) translocation traits under two nitrogen treatments.

NSC F W% i8 7 ATMyse

NSC £ M FTHLH ACyse

AL

Plant part

I TR L Ul 5

Reduced rate

=

Sink-capacity

of leafl area

YR
" s

Sink-capacity

Number of primary

rachis branch

ol T B %
Reduced rate

of leafl area

— WA AR EL
Number of primary

rachis branch

N, N, N, N, N, N, N, N, N, N, N, N,
8] 1 %5 [8] First internode from the top 0.65 —0.90" " 0.04 0.11 0.42 —0.09 0.52 —0.94" " —0.74" 0.23 —0.50 0.06
8] 1 ™% Flag leaf sheath —0.22  0.19 —0.19 0.41  —0.50 0.09 —0.55  0.17 0.07 0.41 —0.41  0.25
f8] 2 45 8] Second internode from the top 0.90" " 0.40 0.03 0.68 0.52 0.76" 0.86"" 0.39 0.11 0.68 0.55  0.78"
8] 2 145 Second leaf sheath from the top —0.02  0.21 0.84""  0.74" 0.75" 0.71"—0.32 0.16 0.89"" 0.61 0.63  0.72"
8] 3 45 [E Third internode from the top 0.42  0.20 0.90" " 0.78" 0.96" " 0.69 —0.47 0.26 0.82" 0.75° 0.40 0.73"
8] 3 -4 Third leaf sheath from the top —0.12  0.24 0.82" 0.72° 0.53 0.14 —0.37 0.24 0.86" " 0.70 0.45 0.22

LB RTE 0.05 1 0.01 K EAHEMERFE (=16),

", " "indicate significant difference at P<C 0.05 and 0.01 levels, respectively (n=6).
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