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451 Ce F1 AMESR. RRZNTEEKMERMN K BRE
40 BCbc BCb Tab.1 The calories of root, rhizome and leaves of Z. marina in
351 Bb different growth stages
g 301 (%) (kl/g) (kJ/g)
; 251 45.51+1.02* 8.15+0.079* 14.94+0.046*
T 20 Aa B B B
= sl 35.13+1.02 10.57+0.003 16.29+0.004
10k 18.4620.12°¢ 14.89+0.040° 18.28+0.019¢
51 20.38+0.10° 14.26+0.006" 17.91+0.061°
0 . . . . ' 1 23.23+0.03" 14.03£0.098" 18.29+0.051°¢
WEN M0T WM D2 mEl - - *
2 26.53+0.05° 13.10+0.089" 17.86+0.032°
1 2012 12 29.33+0.09¢ 12.20+0.109¢ 17.26+0.042°
Fig.1 The lea\_/es length.of Z. marina in different growth stages (P<0.01)
in Zhangzi Island December 2012
(P<0.01),
(P<0.05) , (P<0.01),
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, (P<0.01), 1 , [(14.94+0.046)k]/g]
(18.46%+0.12%)< (20.38%+0.10%)< , [(P<0.01)
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Tab.2 Element contents (carbon, nitrogen, and phosphorus) of root, rhizome, and leaves of Z. marina in different growth stages

(%) (%) (%) C/N C/P N/P

21.86 0.99 0.107 25.70 527.00 20.53

26.47 2.57 0.177 12.04 385.64 32.04

35.52 5.10 0.450 8.13 203.83 25.09

34.57 4.56 0.356 8.84 250.69 28.32

1 33.35 3.90 0.284 9.99 302.84 30.34
2 31.70 3.25 0.264 11.36 310.13 27.28
30.17 2.62 0.223 13.44 349.60 26.02

®3 AMHEHRESTRAIEGER. &. B Pearson XX R

Tab.3 Pearson correlation between caloric values and element contents (carbon, nitrogen, and phosphorus) of Z. marina

C/N c/p N/P
-0.995™ -0.970" -0.993" -0.970" -0.924™ 0.945™ 0.990" ~0.461
1 0.984" 0.997" 0.960" 0.920" -0.907" -0.973" 0.407
1 0.978" 0.906" 0.854" -0.906"" -0.942" 0.452
1 0.962" 0.930" -0.903" -0.979" 0.378
1 0.972" -0.898" -0.979" 0.389
1 -0.803" —0.954™ 0.175
C/N 1 0.938" ~0.697
C/P 1 —0.414
Lk 0.01 () ;¥ 0.05 )
(P<0.01) N/P ,
(P<0.05) , (P>0.05), C/N
C/P , (P>0.05); N/P
(P<0.01) C/N
(P<0.05) , (P>0.05)
C/N C/P
(P<0.01) C/N 4 4 ,
C/P (P<0.01) (P<0.05)

x4 KMEAESTHEIEGRR. &, BHZEMEEXR

Tab.4 Relationships between caloric values and element contents (carbon, nitrogen, and phosphorus) of Z. marina

Y=AX+B
Y X A B R* N P
-3.928 77.306 0.991 7 <0.0001
-7.375 155.655 0.940 7 <0.0001
-1.961 88.244 0.987 7 <0.0001
—6.728 50.503 0.941 7 <0.0001
~78.203 49.197 0.853 7 0.003
1.896 -20.259 0.968 7 <0.0001
0.487 —2.409 0.995 7 <0.0001
1.649 7.051 0.921 7 0.001
19.283 7.341 0.846 7 0.003
0.246 9.748 0.957 7 <0.0001
0.801 14.627 0.820 7 0.005
9.209 14.808 0.729 7 0.015
3.38 19.418 0.925 7 0.001
39.898 19.913 0.865 7 0.002
11.857 0.132 0.944 7 <0.0001
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CALORIC VALUES, ELEMENT CONTENTS (CARBON, NITROGEN, AND
PHOSPHORUS) OF ZOSTERA MARINA AND THEIR CORRELATIONS

YANG Gui-Fu', XING Kun', LI Geng?, LIU Hai-Ying', PAN Yu-Zhou?, ZHANG Li’

(1. College of Marine Science and Environment, Dalian Ocean University, Dalian 116023, China;
2. Yingkou Enhancement and Experiment Station, Chinese Academy of Fishery Sciences, Yingkou 115004, China)

Abstract The root, rhizome, and leaves of eelgrass Zostera marina L. were collected from the coast of Zhangzi Island
in Dalian, Liaoning Province. The leaves were sampled in five age categories from new leaf to old one in different sizes.
Ash contents, caloric values and element contents (carbon, nitrogen, and phosphorus), and the correlations among those
plant parts were studied. When leaves grew up, the ash contents gradually increased. On the other hand, gross caloric value
(GCV) in the different parts showed significant difference (P<0.01), of which the new leave was the largest for
(14.894£0.040)kJ/g. When leaves grew up, the GCV gradually decreased; and the lowest was found in the root for
(8.15+£0.079)kJ/g. Ash-free caloric value (AFCV) of leaves of different ages was slightly different from each other.
Contents of carbon, nitrogen, and phosphorus showed the same trend: young leaves > old leaves > rhizome > root. N:P
ratios in the different parts were similar in average of 27.08, revealing phosphorus limitation for this species. The different
distribution of these indices reflected the energy transfer from older tissues to younger ones and energy storage in active
tissues. Ash contents was in significantly negative correlation with GCV, AFCV, carbon content, nitrogen content, and
phosphorus content (P<0.01). GCV was in significant positive correlation with all chemical elements contents (P<0.01).
Moreover, there were significant linear relationships between caloric values and the contents of those elements (P<0.05).

Key words Zostera marina L.; leaves at the different growth stages; ash contents; caloric values; elemental

contents; correlation
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