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Table 1

1

Variance analysis of morphological

indicators of Chinese yam in the same period

Sampling times/d

Morphological indicators Treatments 120 135 150 165 180
A-0 35.60+2.81ab 43.50+7.02a 51.46+4.19b 58.50+7.41a 57.63%+1.99a
A-1 28.47+3.18b 45.73+1.37a 55.00+£7. 11ab 61.13+7.17a 58.00+5,07a
Tuber length/cm A-2 37.27+1.44a 45.30+2.63a 60.40+1.65a 63.00+38.61a 65.90+4.69a
A-3 33.23+2.63ab 47.434+3.31a 51.80+3.39b 59.60+6.09a 60.87+2.41a
A-0 5.69£0.49a 7.56+0.27a 20.18+1.29ab 23.47+0. 88a 26.64+0.61b
A-1 6.0440.27a 8.08+0. 10a 21.28+1.09a 24,00+1. 44a 27.58+1.18ab
Tuber perimeter/cm A-2 6.7541.25a 8.3940.60a 21.96+0. 90a 25.03%+1.05a 28.57+0.78a
A-3 5.87+0.61a 7.554+1.19a 18.9541.40b 21.69+1.90b 22.17+1.76¢
A-0 0.075740.001 7a 0.06140.006 1a 0.18040.006 8a 0.206=40.008 2b 0.23140.014 6b
A-1 0.0797£0.007 7a 0.07340.013 1a 0.11840.023 5a 0.25840.020 9a 0.263740.029 7a
Dry matter content/ % A-2 0.089-+0.006 8a 0.05940.004 5a 0.133240.011 5a 0.25940.036 7a 0.268=+0.018 6a
A-3 0.063+0.002 2a 0.063740.007 6a 0.12940.010 1a 0.201+0.039 0b 0.22240.022 9b
A-0 29.54+8.09a 162.96+21. 38a 249.08+29.63b 303.16+37.92b 322.20+23. 46a
A-1 30.87+6.74a 151. 96 +13. 70a 293.54452. 76ab 307.53+79. 43ab 335.30£19.82a
Fresh weight of tuber/g A-2 36.75+8. 26a 188.56+33. 96a 304.83+61.27a 354.76£72.31a 365.22420.76a
A-3 38.94+10.07a 168.81+19. 88a 191.15+9.92¢ 271.34+46.98b 272.154+14.92b
(P<C0.05). .
Note: Lowercase letters indicate the significant difference in the same period(P<C0. 05). The same as below.
2 2
Table 2 Variance analysis of 2 enzymes and starch contents of Chinese yam in the same period
Sampling times/d
Enzyme and starch Treatments 120 135 150 165 180
A-0 939, 36 +162.97a 807. 54+161. 20a 797. 98+76.90b 799. 67+215.62a 918 70+112.47a
AMY A-1 834. 641+98.92a 811. 704108, 04a 834, 674+117.08a 746, 64496.31a 876. 00482, 23ab
, ) - A-2 842. 924130. 88a 776. 08+74.93a 799, 83450. 84b 762. 82438.39a 812. 29431. 94ab
[(pg el D A-3 761. 15+115.19a 752. 19485, 80a 727, 67+55.92b 642 57+62.42a 714. 80+88.27b
A-0 660. 95+122. 68a 661, 094147, 98a 804, 87+82.18a 502 70+156.71b 503. 524199. 34b
. A-1 603. 22+83. 15a 622. 89+ 157. 68a 849. 35+180. 14a 620. 84+85. 22ab 569. 30+61.68b
, h - A-2 542. 33+75.32a 574, 874101, 62a 921, 514124, 79a 832 43+171.48a 788 08+114. 10a
[(pe ) A-3 538 19+63.48a 538 174104, 05a 364, 78+25. 68b 665 864+103. 35ab 619. 964+101. 06ab
A-0 49. 81£1.53b 55. 70+ 1. 34c 64. 40£2.49b 61 73+3.49b 60. 45+1. 88c
A-1 50. 1440.78b 63. 38+£3.43b 67. 78£3.05b 67. 34+£1.75b 64. 57+5.45bc
Starch content/(mg « g=1) A-2 60. 41£6.12a 72. 55+4.92a 76. 12+5.79a 80, 15+3.60a 75. 79+4. 30a
A-3 61. 46+2.38a 62. 83+2.20b 64. 65+3.23b 64. 48+5.32b 67. 87+5.45b
, 4 s 4
150 d,A-1  A-0, SSS 120 ~135 d 4
A2 A3 (P<0.05), 180 d,A-l  (P>005), 180 d A2 A0, A-l
A-2 (P>>0. 05),A-0 A-3 (P<<0. 05), 4 A-2
(P<0.05), 4 A0 AMY SSS L A0
,A-3

SSS

sA-0.A-1.A-2
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Table 3

. 4
35 d

3

b

180 d,A-1,A-2

A-0 A-3
SJA-1,A-2,A-3
1) A_O o
A-0  A-1.A-2,.A-3

(P>>0. 05),
(P<<0. 05),

150 d
(P<C0. 05),

Variance analysis of the contents of calmodulin and calcium ions in the same period of Chinese yam

Sampling times/d

CaM and Ca2+t Treatments 120 13 150 165 180
A-0 999. 22+110. 79a 939. 64+31.03b 861. 86+141.97b 746, 81+46.90b 703. 37+41.41b
M A-1 862 124+102. 94b 1023 58+42.43ab 1 081 10+61.58a 1 046, 47+30.91a 1022 43+49.05a
e . A-2 827. 69+49.47bc 1108 40+33.72a 1125 42+112.22a 1127 48+94.87a 1 098 83+86.74a
[(pe el A-3 707. 57448, 22¢ 698 09415.05¢ 693. 511+98. 46¢ 697. 21+45.06b 643. 34+29.60b
A-0 0. 697+0.213a 0. 6424+0.058a 0. 55540.180b 0. 46940.183a 0. 364=40.087a
Ca?t A-l 0. 707-£0. 189a 0. 8090. 155a 0. 945£0. 165a 0. 4312£0. 100a 0. 39640.077a
/(pg+mL—1) A-2 0. 713+0. 162a 0. 76340. 203a 1. 150+0. 209a 0. 66140.094a 0. 57640.087a
A-3 0. 79840. 055a 0. 876+0. 154a 1. 02140.057a 0. 61440, 164a 0. 482+0.074a
24 . .
N b
4 \ ’
(P<<0. 05), 0. 581, ’
(P<0.01), ; o .
0. 821; 3
(P<0. 01), 0. 866,
(P<<0. 05), 0. 568; ; " .
(P<0.01), 74 kg + hm™* .
0. 760, . . 2
(P<<0. 01), 0. 739; . 111 kg « hm 2
(P<0.05), . .
0. 520, (P < . 15 .
0. 01), 0. 7303 12 5SS AMY
(P<005),
0. 604, ,
b
0. 758, -
.
3 . 9
o b
31
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s , , 4
74 kg * hmﬁ SSS ’ ’
, 111 kg « hm™? AMY
’ o ’ o
[18] [19]
’ o
4 . .
Table 4 Correlation coefficient between calcium ions and calmodulin content,starch content,
enzyme content and morphological index in tuber of Chinese yam
Tuber Tuber Tuber dry Tuber fresh Starch Ca2t
Correlation analysis AMY
length perimeter matter content weight content SSS CaM content  content
Tuber length 1 000 0. 839* * 0. 652* * 0. 903* * 0. 581* 0. 354 0. 111 0. 821 * > —0. 148
Tuber perimeter 1. 000 0. 866* * 0. 920* * 0. 285 0. 103 0. 127 0. 568* —0. 459
1. 000 0. 760* * 0. 010 —0. 212 —0. 190 0. 336 —0. 739* *
Tuber dry matter content
Tuber fresh weight 1. 000 0. 520% 0. 266 0. 068 0. 730% * —0. 269
Starch content 1. 000 0. 638* 0. 306 0. 6567 * 0. 488
SSS 1. 000 0. 395 0. 604% 0. 758* *
AMY 1. 000 0. 149 0. 413
CaM content 1. 000 0. 255
Ca?t content 1. 000
;% (P<C0. 05); % % (P<<0. 01,
Note: % (P<Z0. 05); % % (P<C0, 01).
3. 3 N A_O ’ ’ A_Z ’
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b b
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Effects of Exogenous Calcium on Tuber Swelling of Chinese Yam

J1 Xiang,ZHANG Yanfang,SHAO Ying.,ZHAO Lingmin,XING Linan, HUO Xiuwen

(College of Horticulture and Plant protection, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019)

Abstract; The expansion period tuber of white yam of Anping from Hebei was used as the experimental
material, by using different concentrations of calcium, the yam tuber morphological indicators
changes, the content of starch, amylase and starch synthase and the change of calcium ions,
calmodulin content were neasured, the correlation analysis for these date under different
concentrations of calcium was conducted,and the calcium ion and calmodulin physiological mechanism
of the impact in the period of Chinese yam tuber bulking were explored. The results showed that the
application of appropriate concentration of exogenous calcium (74 kg « hm™?) could promote the tuber
swelling, starch synthesis and accumulation, increase the content of starch synthase, and promote the
content of endogenous calcium ions and calmodulin in the tuber. Finally, the results of this experiment
will serve as a reference for the study of the physiological mechanism of yam.

Keywords: chinese yam;tubers swelling ;calcium ion;camlmodulin;enzyme;correlation
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