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Seasonal Dynamic Changes of Non-structural Carbohydrate
in Tissues of Picea mongolica in Baiyinaobao
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Abstract To understand seasonal dynamic of non-structural carbohydrate (NSC) in evergreen conifers, the
authors analyzed the soluble sugar, starch and NSC content of leaf, branch, bark and root system of Picea
mongolica from April to October. The results indicate that starch abundance in different organs of Picea mongolica
reach the highest point in May, then decrease gradually and maintain at a low level from August to October. This
might be reasoned that germination required starch is accumulated through photosynthesis from April to May. The
soluble sugar content is slight low in May, raise gradually and reach the highest point in October. However, starch
accumulated during the growth season may not account for soluble sugar increment in winter. No significant
correlation is detected between Picea mongolica different organs’ starch, soluble sugar, and NSC content to
monthly mean temperature and precipitation.
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Table 1  Essential characteristics of five Picea mongolica sample trees

%' B ie/m a4 /cm 5e5 i/ (mxm) edsi 40| e
1 8.0 23.7 4.4x4.4 g Jedmvy 25° 3°
2 20.0 45.8 5.0x4.5 rhg R 4 20° 3°
3 16.0 29.0 4.0x4.5 ik JufhiA 80° 3°
4 16.5 33.9 14.8x4 g MR 15° 5°
5 18.0 48.4 7.0%5 - - 0°
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Table 2 Comparison of starch content and soluble sugar content
among the five Picea mongolica individuals

TERY Al
e
F P F P

Bt 0.19 0.94 2.45 0.08
iR 0.51 0.73 2.52 0.07
—4Er 0.01 1.00 1.71 0.17
—AFA 0.68 0.61 2.28 0.08
Znt 0.05 0.99 2.08 0.11
B3 0.14 0.97 2.07 0.11
4R 0.80 0.53 0.13 0.97
HLAR 0.32 0.86 0.44 0.78
Bz 0.10 0.98 1.26 0.31
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Table3 Difference of starch content in different parts %DM
Ay Bt — A &zt B —AFEA B Eaiibicd HIAR
4 1.57+0.33° 1.61£0.29 0.74+0.11° 0.78+0.11 * 2.01£0.31° 2.77+0.71
5 241402 2.65+0.34° 1.35+0.29°* 1.60+0.16 * 2.37+0.82° 2.44+037°
6 1.23+0.34° 1.38+0.34° 1.65+0.11° 0.72+0.18 0.66+0.18 0.81+0.15° 1.09+0.26 * 1.1240.24°
7 1.22+0.26° 1.61£0.43 ° 1.63+£0.36 * 0.49+0.08 ° 0.65+0.14 ™ 0.73+0.13 * 1.43+£0.21° 1.89+0.38
8 0.77+0.10 0.84+0.08 0.62+0.15° 0.45+0.06 0.50+£0.09 * 0.46:0.07 0.930.17° 1.27+0.18°
9 0.37+0.12° 0.34+0.09 ° 0.32+£0.11° 0.39+0.05 * 0.42+0.08 0.35+0.03 1.00£0.32° 1.17£0.35°
10 0.18+0.09 ° 0.25+0.08 * 0.23£0.06 * 0.37+0.10 ® 0.38+0.07 * 0.41+0.05 * 1.25+0.35° 2.19+0.49 *
TE: Bl AR B HhR 22 (n=5)", /NG FREFRIR 22 57 13 (p<0.05).
x4 DPHACAEAREFAAEESERE
Table 4 Difference of soluble sugar content in different parts %DM
A Bt — At it B —AEA B g HIAR
4 10.7140.59 * 10.24+0.20 * 4.9+0.14° 455+041° 5.88+1.88° 5.37+0.74°
5 8.26+0.48 ° 9.41£0.67 ° 42+039° 3.75£0.08 4.62+0.50 ° 4.82+0.48°
6 8.88+0.46 ©° 8.61+0.62° 9.62+0.42* 6.94+1.58 * 4.69+0.45° 3.95+0.45° 4.06+0.47 * 436+0.45*
7 7.63+0.50 8.9+0.74° 9.67+0.57° 5.01+£0.43° 4.53+021 % 439+0.43° 4.98+0.56° 5.36+0.81 "
8 9.16+0.85° 11.04+1.30° 10.88+0.76 4.54+0.34° 5.29+0.44° 4.62+0.38 5.36+0.22° 5.78+0.24 *
9 9.9241.05° 10.84+0.69 °* 10.8840.90 * 4.89+0.51° 4.96+0.52° 456+0.42° 5.51+£0.51° 5.31+£0.65 "
10 10.54+1.65° 10.29+2.20 11.5142.11° 5.64+1.30° 6.3+1.04° 5.53+0.57 6.34+£0.98 6.92+1.17°
T B AR bR 22 (n=5)7, /NG FBE 7R 25 57 135 (p<0.05).
x5 DHEAEZAERES NSC FE0E
Table 5 Difference of NSC content in different parts %DM
A Uy —A4Fnf &zt ik —AFEA R Eaiipind HIAR
4 12.28+0.82° 11.85£0.15° 5.65£0.20 ° 5.33£0.46 ° 7.89+1.64° 8.15+1.42°
5 10.67+0.41° 12.06+0.58 * 5.55£0.43 5.36+0.22° 6.99+1.28* 7.26£0.59°
6 10.1140.66 ® 9.99+0.82 " 11.27+0.42° 7.66+1.68* 5.34£0.51° 4.77£0.56 ° 5.15+0.61 2 5.48+0.60
7 8.85+0.73 ° 10.51+1.04° 11.30£0.74 ° 5.50+£0.45 ° 5.19+0.27° 5124049 ° 6.41£0.51° 7.26£1.06°
8 9.93+0.88 ° 11.89+1.26* 11.4940.7° 4.99+0.30° 5.79+0.40 ° 5.08£0.36 ° 6.29+0.26 ° 7.06+0.24 2
9 10.29+0.96 * 11.14+0.61° 11.20+0.82 ° 5.28+0.51 ° 5.38+0.48 ° 4.91+0.41° 6.51+£0.83 ° 6.48+0.61 °
10 10.72+1.59° 10.54+2.12° 11.7442.06 * 6.01+1.28* 6.68+1.00 ° 5.95+0.55 ° 7.59+1.16° 9.11+1.32°

T B AR AR E 2 (n=5)", /NG FHERIR 22 5 B3 (p<0.05).
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Fig. 1 Starch content and the seasonal dynamic changes
of starch content of different parts
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Fig. 4 NSC content and the seasonal dynamic changes
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Baiyinaobao in 2013
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x6 DHMAEFEFERIEN. TAEERNSCRESAMEMABRKENHEXRE
Table 6 Correlation index between the starch content, soluble sugar content and NSC content
of different parts and monthly mean temperature and precipitation

R Rk
E
TER VAR TER IR NSC
Bt 0.867 —0.880% -0.799 0.936* —0.740 —0.536
—A4Ent 0.258 —0.458 0.148 —0.265 -0.239
&t 0.233 —0.457 —0.476 0.147 —0.424 —0.627
Bk 0.527 -0.116 -0.032 0.874 0.384 0.460
—AFEA 0.155 —0.487 -0.562 —0.148 -0.327 —0.545
R 0.169 -0.537 -0.611 —0.099 —0.418 —0.732
AR 0.034 -0.722 —0.674 —0.422 —0.661 —0.913%*
HAR —-0.329 —0.669 —0.652 —0.636 —0.544 -0.707
)3 0.513 -0.176 —0.294 0.052 -0.283 -0.290

TE: #3277 0.05 K3
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kK.
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ZER A, B SORT R B R AT i b,
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— RNy, AT PR AT B T A0 R AR AR Y
REVR A T, VE R HE DL BRI, RAE AN E
B RIEEY iz —, B e et P A
AEFE I, Al AL T AROK . L= AZ AT
VST o AR AR K FOR WAL TR KT, ATV R
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— 45 Y Wong PR — 3, AR AR A&
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20 M s BT A MR B . REAR UK AL R Em PR YEA
SV AT Y P A R AR A ) Ry X I B K o 4
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