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亚热带森林凋落物层土壤酶活性的季节动态
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摘要：凋落物分解是森林生态系统养分循环中至关重要的过程。凋落物的分解与凋落物中的分解酶的活性直接相关。本研究调查了亚热带常绿阔叶林与针叶林中与土壤碳氮元素循环有关的β-糖苷酶(β-glucosidase)、内切纤维素酶(endocellulase)和几丁质酶(chitobiase)活性的季节变化规律。结果表明: 在两个群落中，3种土壤酶活性与温度之间都有一定相关性，最高值均出现在温度较高的七月份；阔叶林中三种酶的活性在各个季节中大小顺序都为未分解凋落物层(L) > 半分解层(F) > 腐殖质层(H)，而针叶林中则是半分解层(F) > 未分解凋落物层(L) > 腐殖质层(H)；在每个取样时间点β-糖苷酶和几丁质酶的活性最高值都在阔叶林Ｌ层，显著高于针叶林Ｌ层，而内切纤维素酶的活性最高值是在针叶林Ｈ层。两林型下酶活性动态的差异，可能是导致两林型下凋落物层残存量差别的一个重要原因。
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森林凋落物是森林生态系统的重要组成部分，是森林土壤生态系统物质和能量的主要来源, 对森林土壤质量维护以及土壤生态功能的发挥具有重要作用。凋落物分解是森林生态系统养分循环中至关重要的过程[1]。凋落物是植物和微生物所需养分的主要来源,因此生态系统的稳定依赖于植物生长和凋落物分解之间长时期的平衡[2]。土壤中一切的生物化学反应都是在土壤酶催化下完成的,酶活性能够表征土壤C、N、P 等养分的循环状况。凋落物的主要成分是纤维素和木质素,这些纤维素和木质素的降解是自然界维持碳素平衡不可缺少的过程[3]。凋落物的分解包括淋洗作用机械破碎、土壤腐食动物的消化和腐生营养微生物对有机物的酶解等过程[4-5]。

无论是在陆生还是水生生态系统中，凋落物的失重率都与凋落物中的分解酶的活性直接相关[6-8]。凋落物的彻底降解是在凋落物和土壤中酶系统的综合作用下完成的[9]。森林凋落物分解过程中酶活性是一个动态的过程。酶活性升高有利于凋落物和土壤有机物质的分解、养分元素的释放,对于维持森林生态系统的物质循环和能量流动及提高森林土壤肥力具有重要意义[9]，国外对于森林凋落物分解过程中酶活性的研究相当活跃,国内少见报道。

森林生态系统是黄山风景区生态系统的主体，是黄山生态环境保护的屏障[10]。国内对黄山森林生态系统中凋落物降解动态研究少见报道，对于其土壤分解酶的活性研究更是未见报导。本文拟对黄山两个主要森林类型，常绿阔叶林和马尾松针叶林，林下各凋落物层中三种与C、N循环相关土壤酶的酶活性季节动态进行调查，以获取一些研究黄山森林生态系统凋落物降解的科学资料。

1　材料与方法

1.1　研究区域概况

研究样地设在黄山浮溪村猴谷保护区（东经118º11'，北纬30º10'），海拔约600 m，年降雨量约1670 mm，年均气温15.5 ℃，3月、5月、7月、10月、1月的月均气温分别为10.2，20.3，27.4，18.3，5.1 ℃[10]。在该区域内常绿阔叶林和针叶林分布范围广面积大。常绿阔叶林建群种为甜楮(Castanopsis eyrei)，零星分布一些中小乔木和灌木，如豹皮樟（Litsea coreana var.sinensis）、树参（Dendropanax dentiger）、老鼠矢（Symplocos stellaris）、莲蕊茶（Camellia fraterna）、几种柃木（Eurya spp）、紫楠（Phoebe sheareri）等。针叶林建群种为马尾松 (Pinus massoniana) ，零星分布着化香（Platycarya strobilacea）、黄连木（Pistacia chinensis）、盐肤木（Rhus chinensis）、杜鹃（Rhododendron spp） 、南烛（Vaccinium bracteatum）等。

1.2　样品采集：

在代表性阔叶林和针叶林林内，我们分别随机选取坡度比较均一的6个样方，每个样方分别未分解凋落物 (L) 层、半分解 (F) 层和腐殖质 (H) 层取样各约100 g，带回实验室，在4 ℃下保存。采样时间分别为: 2006年3月7日, 5月10日，7月10日，10月1日，2007年1月1日。

1.3  土壤各种理化指标测定

pH值的测定：0.5 g风干的凋落物加入10 ml纯水中，在漩涡振荡器上振荡10 min后，用pH计测上清液pH值[11]。含水量测定：取5 g野外取回的新鲜样品，85 ℃烘干至恒质量，计算前后差值即为含水量。以上测定都有3个重复（将野外取回的6个相同重复样品充分混匀，然后二次取样，各取3个重复）。
1.4  土壤酶活性的测定
我们测定了与N循环有关的几丁质酶 (chitobiase) 的活性，和与C循环有关的内切纤维素酶（endocellulase）和β-糖苷酶（β-glucosidase）的活性。

几丁质酶和内切纤维素酶的测定是用对硝基苯酚 (PNP) 法[12]。将2 g粉碎的鲜凋落物混入75 ml 50 mmol·L-1的醋酸缓冲液（pH=5）中，制成均匀悬浮液。β-糖苷酶的底物是对硝基苯酚吡喃葡萄糖（pNP-D-glucopyranoside），几丁质酶的底物是对硝基苯酚乙酰基氨基葡萄糖苷（pNPb-N-acetylgluco- saminide），这两种底物都可水解出对硝基苯酚。两种底物都是溶解在50 mmol·L-1的醋酸缓冲液（pH=5）中，浓度为10 mmol·L-1。2 ml凋落物悬浮液和相应的底物2 ml混匀，室温（20~22 ℃）下分别培养2 h（β-糖苷酶）和3 h（几丁质酶）。培养完毕后，2000 r·min-1离心5 min，取1 ml上清液转入装有0.2 ml，1 mol·L-1的NaOH的试管中，然后定容到10 ml然后在410 nm下测量吸光值，然后计算出对硝基苯酚产生的量。酶活性表达为每克干物质每小时催化产生的对硝基苯酚的微摩尔数（µmol·g-1·h-1）。
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图1  不同时期两林下各凋落物层pH值
Fig. 1  The pH of different layers
(a) L层，(b)H层，(c) F层,（BL）阔叶林L层，（BF）阔叶林F层，（BH）阔叶林H层，
（PL）针叶林L层，（PF ）针叶林F层，（PH）针叶林H层
内切纤维素酶是采用羧甲基纤维素钠（CMC）法[13]。取1 ml枯落物悬浮液与2 ml 1.25%的羧甲基纤维素置于离心管（共2个）中在20 ℃下培养2 h，之后进行离心，测定1 ml上清液完全滴落后所用时间。活性表达为每克干物质每小时增加的下降单元数（units·g-1·h-1）[13]。
2　结果

2.1 样品各种理化指标测定

    常绿阔叶林与针叶林下各凋落物层的pH波动范围都在4~6之间。阔叶林L层（BL）与针叶林Ｌ层（PL）的pH值在各个时期，相互之间没有明显差异。阔叶林H层（BH）与针叶林Ｈ层（PH）的pH值在各个时期，相互之间也没有明显差异。阔叶林F层（BF）的pH值基本上都明显比针叶林Ｆ层（PF）的要高（p＜0.05），并且也明显高于两林型下其它各层（图1）。两林下各层凋落物含水量只有在1月份有明显差异，剩余时期基本上都在60%左右，在1月含水量最低，只有40%左右（下页图2）。

2.2　酶活性
（1）β-糖苷酶：在各个取样时间酶活性大小顺序基本为BL>PF>PL>BF>PH>BH。阔叶林下顺序为BL＞BF＞BH，针叶为PF＞PL＞PH。BL的酶活性在各个时期都是最高的，明显高于同林型下其它层以及针叶林各层的酶活性 (p＜0.05)。PF的酶活性在３、5、7月明显高于BF，PH的酶活性在3、5、7、10月都明显高于BH。各层β-糖苷酶的活性都是7月份最高，显著高于其它月份（p＜0.05）（下页图3）。



（2）内切纤维素酶：在各个取样时间酶活性大小顺序基本为PF>BL=PL>BF>PH=BH。阔叶林中最高酶活性是出现在Ｌ层，针叶林中是在Ｆ层中。PF的酶活性在各个时期都是最高的，明显高于同林型下其它层以及阔叶林各层的酶活性（p＜0.05）。在7月份PL的酶活性明显高BL，但其它其时间没有显著差异。PH的酶活性与BH也没显著差别。各层内切纤维素酶的活性都是在七月份最高（下页图4）。
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图2  两林下各凋落物层含水量
Fig. 2  The water content of different layers
（BL）阔叶林L层，（BF）阔叶林F层，（BH）阔叶林H层，
（PL）针叶林L层，（PF ）针叶林F层，（PH）针叶林H层

（3）几丁质酶：在各个取样时间酶活性大小顺序基本为BL>PF>PL=BF>PH>BH。在各个时期BL的酶活性都是最高的，明显高于同林型下其它层以及针叶林各层的酶活性 (p＜0.05)。阔叶林中最高酶活性是出现在Ｌ层，针叶林中是在Ｆ层中。在３、5、7、１０月PF的酶活性都明显高于BF（p＜0.05）。PH的酶活性在3、7月明显高于BH (p＜0.05)。各层几丁质酶的活性都是7月份最高（图5）。

2.3　酶活性与月均气温之间相关性

我们用SPSS软件分析了，各层三种酶的活性

与pH值、含水量以及月均气温之间的相关性。酶活性与pH值、含水量之间没有显著相关性。但基本上与气温有明显相关性，两林下Ｌ层的三种酶的活性都与温度有明显相关性 (p＜0.05)(表１)。
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图3  初始pH值对COD去除率的影响

Fig. 3  Effect of pH on COD removal rate

3　讨论
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图3  不同时期两林型下各凋落物层β-糖苷酶的活性
Fig. 3  The activities of β-glucosidase in different layers
（a）L层，(b)H层，(c) F层,（BL）阔叶林L层，（BF）阔叶林F层，（BH）阔叶林H层，
（PL）针叶林L层，（PF）针叶林F层，（PH）针叶林H层
两种林型下各层土壤中三种酶的活性最高值都是出现在7月份。这一结果与许多国内外的研究结果是相同的[16-19]。这是由于一方面土壤酶在温度较高的7月本身酶活性就高；另一方面在7月土壤水热充足微生物数一般明显高于其它时期[16]，大量的土壤微生物会产生较多的土壤酶。在我们的研究中确实发现了三种酶的活性与月均温度有一定程度的相关性（表１）。虽然我们没能检测到含水量月度间的差异及其与酶活性相关性，但是7月份黄山降雨量明显高于（除5月外）其它月份[10]。

一些研究[16,20-21,23]指出针叶林中酶活性低于阔叶林中的，在我们研究中确实发现Ｌ层的几丁质酶和β-糖苷酶的活性显著低于阔叶林Ｌ层。这是由于两种林型凋落物之间理化性质差异造成的。因为针叶因含水量少、酯溶性物质多及w(C)/w(N)值较大等因素不利于土壤微生物生长[16,23]，而土壤酶的活性与土壤微生物密切相关[9,18]，所以造成了针叶
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图4  不同时期两林型下各凋落物层内切纤维素酶的活性
Fig. 4  The activities of endocellulase in different layers
（a）L层，(b)H层，(c) F层,（BL）阔叶林L层，（BF）阔叶林F层，（BH）阔叶林H层，
（PL）针叶林L层，（PF）针叶林F层，（PH）针叶林H层
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图5  不同时期两林型下各凋落物层几丁质酶的活性
Fig. 5  The activities of chitobiase in different layers
(a) L层，(b) H层，(c) F层,（BL）阔叶林L层，（BF）阔叶林F层，（BH）阔叶林H层，
（PL）针叶林L层，（PF）针叶林F层，（PH）针叶林H层
表１  各层的酶活性与气温之间的相关性系数
Table 1  Spearman’s correlation coefficients between enzymatic
and mean temperatures of different seasons
	Different layers
	Spearman’s Correlation coefficients

	
	Chitobiase
	β-glucosidase
	Endocellulase

	BL
	0.900*
	1.000*
	1.000*

	PL
	1.000*
	1.000*
	1.000*

	BF
	0.900*
	0.800N
	0.564N

	PF
	0.900*
	0.800N
	0.975*

	BH
	0.700N
	0.400N
	1.000*

	PH
	0.500N
	0.800N
	1.000*


注：*表示显著性相关（p< 0.05）, N表示没有显著相关性（p>0.05）, （BL）阔叶林L层，（BF）阔叶林F层，（BH）阔叶林H层，（PL）针叶林L层，（PF）针叶林F层，（PH）针叶林H层
林Ｌ层的几丁质酶和β-糖苷酶的活性显著低于阔叶林Ｌ层。
在我们的研究中发现阔叶林中三种酶的活性的大小顺序都是L＞F＞H，这与其它一些研究[20-22]基本一致。但是在针叶林中却是另一种格局F＞L＞H，这在其它研究中还未见报导。阔叶林中阔叶凋落物含有大量的糖、氨基酸和脂肪酸等易被淋溶且及易分解的化合物，w(C)/w(N)比低,这有利于土壤微生物的活动和繁衍[24-25]，所以阔叶一旦调落很快就会繁生大量土壤微生物，产生大量土壤酶。但是随着降解的延续，凋落物由Ｌ层转入Ｆ层及Ｆ层转入Ｈ层过程中，易降解物质含量减少难降解物质相对含量增加，土壤微生物可能随之降低，酶活性也相应递减。而相反刚调落的针叶因含水量少、酯溶性难降解物质多及w(C)/w(N)值较大等因素，不利于土壤微生物生长[16,23]，针叶凋落物在经过一定时间的降解由Ｌ层转入Ｆ层后，结构组成可能发生变化，难降解物质可能被降解或转变为易降解物质，使微生物降解群有所发展壮大，从而产生更多的酶，表现出较高的酶活性。针叶由Ｆ层转入Ｈ层与阔叶情况可能相同，所以针叶林中出现了F＞L＞H的格局。

内切纤维素酶的活性大小格局，与β-糖苷酶和几丁质酶之间有所不同，最高值出现在针叶林Ｆ层中。这可能是由于针叶林土壤有机层w(C)/w(N)值及纤维素含量高于阔叶林[20-21]。高含量的纤维素可能有诱导表达相应纤维素酶的作用。

β-糖苷酶和内切纤维素酶与凋落物中Ｃ循环有关，几丁质酶与Ｎ循环有关。所以这三种酶的活性高低可以一定程度上反映出凋落物降解快慢。在阔叶林中，凋落物第一层三种酶的活性是最高的，所以可以肯定阔叶林中凋落物一旦落到地上，很快就会进入较快的分解阶段。与此同时针叶林第一层的酶活性相对较低，第二层相对较高，说明针叶林的凋落物调落后要先经过一个相对缓慢的降解阶段，当其转入第二层Ｆ层之后才会进入一个相对较快的降解过程。也许正因如此针叶林凋落物一般降解速率要慢于阔叶林的，导致了针叶林下凋落物层要明显厚于阔叶林。
4　结论

在两个林型中，三种土壤酶最高值均出现在温度较高的七月份，三种土壤酶的活性与温度有明显相关性。阔叶林中三种酶的活性在各个季节中大小顺序都为未分解凋落物层> 半分解层> 腐殖质层，而针叶林中则是半分解层> 未分解凋落物层> 腐殖质层。在每个取样时间点β-糖苷酶和几丁质酶的活性最高值都在阔叶林Ｌ层，显著高于针叶林Ｌ层，而内切纤维素酶的活性最高值是在针叶林Ｈ层。针叶林与阔叶林在土壤酶活性上的差异，可能是两者凋落物残存量有明显差异的一个重要原因。
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Enzyme activities in litter, fragmentation and humus layers
 of subtropical forests
ZHANG Peng1, TIAN Xingjun1, HE Xingbing1, SONG Fuqiang2, REN Lili1
1. School of Life Science, Nanjing University, Nanjing 210093, China;
2. College of Life Science, Heilongjiang University, Harbin 150000, China

Abstract: The aim of the study was to investigate enzyme activities in different layers in Huangshan forests floors. Hence, activities of chitobiase, endocellulase and β-glucosidase were investigated in litter (L), fragmentation (F) and humus (H) layers collected seasonal periods from the broadleaf forest and coniferous forest. The results show that chitobiase, endocellulase and β-glucosidase activities were ranked in order L> F > H under broadleaf forest, but in order F > L > H in conifouse forest. On a seasonal scale, the highest activities of all enzymes were observed in July both under broadleaf forest and coniferous forest. In general enzymes activities values were significantly higher in layer of L than of H and F layers under broadleaf forest, but under coniferous forest the values were higher in layer of F than of L and H layers in all sampling times. The different enzyme dynamics may be one of the important reasons of the different litter quantity between broadleaf forest and coniferous forest.

Key words: broadleaf forest; coniferous forest; enzyme activities; seasonal dynamics.
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				0.1146836		0.0890128		0.103176		0.2456932

				chitase

		k1		14.6510872014				16.0888829556						0.2341856

				12.6602930802				13.8768894876						0.2253336

				12.5496934068				13.7662898142						0.2456932

		k2		3.40265838				3.6825625632						0.103176

				3.0294528024				3.3093569856						0.1014056

				3.0294528024				3.3093569856						0.103176

		k3		0.3711072				0.4541376

				0.2880768				0.4541376

				0.4541376				0.4541376

		z1		2.638565679				2.873422857						0.1191096

				2.873422857				3.108280035						0.1102576

				2.52113709				2.755994268						0.1146836

		z2		6.7188919888				7.3642217824						0.0713088

				6.5037839968				7.0415576128						0.081046

				6.61133872				7.2566670592						0.0890128

		z3		0.821662				0.387817

				0.908431				0.387817

				0.734893				0.387817
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图表1

		Mar		Mar

		May		May

		Jul		Jul

		Oct		Oct

		Jan		Jan



BF

PF

b

0.2301104029

0.5076333478

0.2959597779

0.5534827228

1.2473325852

2.0175030661

0.2759597779

0.5134827228

0.304457106

0.3750589286



PH

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55
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		β-糖苷酶														β-糖苷酶

				3		5		7		10		12						Mar		May		Jul		Oct		Jan								Mar		May		Jul		Oct		Jan

		k1		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457				BL		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457						BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543

		k2		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543				PL		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759						PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036

		k3		0.6478752		0.7032288		2.1096864		0.506		1.6730769231				BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543								Mar		May		Jul		Oct		Jan

		z1		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759				PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036						BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231

		z2		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036				BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231						PH		0.990253		1.313353		2.626706		0.8		1.3016591193

		z3		0.990253		1.313353		2.626706		0.8		1.3016591193				PH		0.990253		1.313353		2.626706		0.8		1.3016591193						Mar		May		Jul		Oct		Jan

																chitase

		chitase		3		5		7		10		12						Mar		May		Jul		Oct		Jan

		k1		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133				BL		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133								Mar		May		Jul		Oct		Jan

		k2		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247				PL		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011						BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247

		k3		1.855536		2.270688		4.0025		1.53		1.7788461538				BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247						PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824

		z1		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011				PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824								Mar		May		Jul		Oct		Jan

		z2		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824				BH		1.855536		2.270688		4.0025		1.53		1.7788461538						BH		1.855536		2.270688		4.0025		1.53		1.7788461538

		z3		4.10831		1.939085		6.6821		1.23		1.3794113054				PH		4.10831		1.939085		6.6821		1.23		1.3794113054						PH		4.10831		1.939085		6.6821		1.23		1.3794113054

		B糖苷酶		3				5				10

		k1		75.370307898				26.5958519286

				78.9094974468				27.5912489892

				78.6882981				27.259449969

		k2		9.6538518048				9.467249016

				9.2806462272				9.3739476216

				9.2806462272				9.5605504104

		k3		0.537168				0.7032288

				0.6201984				0.7032288

				0.7862592				0.7032288

		z1		14.968567524				12.619995744				0.927498				0.1854996

				14.381424579				12.619995744				0.945202				0.1890404

				14.26399599				12.619995744				0.923072				0.1846144								units g-1 h-1

		z2		21.4538905216				2.2015950688				0.440638				0.0881276

				22.0992188608				2.2015950688				0.440638				0.0881276

				21.9916641376				2.0940403456				0.453916				0.0907832

		z3		9.845638				1.168738				0

				10.105945				1.429045				0

				10.019176				1.342276				0

		605														g - 1 h - 1)

		k1										2.06498				0.412996

												2.007442				0.4014884

												2.082684				0.4165368

		k2										0.42736				0.085472

												0.47162				0.094324

												0.440638				0.0881276

		k3

		z1										0.927498				0.1854996

												0.945202				0.1890404

												0.923072				0.1846144

		z2										0.440638				0.0881276

												0.440638				0.0881276

												0.453916				0.0907832

		z3

				z1		z2		K2		k1

		B糖苷酶		0.1854996		0.0881276		0.085472		0.412996

				0.1890404		0.0881276		0.094324		0.4014884

				0.1846144		0.0907832		0.0881276		0.4165368

		chitase		0.1191096		0.0713088		0.103176		0.2341856

				0.1102576		0.081046		0.1014056		0.2253336

				0.1146836		0.0890128		0.103176		0.2456932

				chitase

		k1		14.6510872014				16.0888829556						0.2341856

				12.6602930802				13.8768894876						0.2253336

				12.5496934068				13.7662898142						0.2456932

		k2		3.40265838				3.6825625632						0.103176

				3.0294528024				3.3093569856						0.1014056

				3.0294528024				3.3093569856						0.103176

		k3		0.3711072				0.4541376

				0.2880768				0.4541376

				0.4541376				0.4541376

		z1		2.638565679				2.873422857						0.1191096

				2.873422857				3.108280035						0.1102576

				2.52113709				2.755994268						0.1146836

		z2		6.7188919888				7.3642217824						0.0713088

				6.5037839968				7.0415576128						0.081046

				6.61133872				7.2566670592						0.0890128

		z3		0.821662				0.387817

				0.908431				0.387817

				0.734893				0.387817

		605

		k1

		k2

		k3

		z1

		z2

		z3
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		z101				19		20		19.5		25.2073170732		1.2926829268						20

		z201				13		10		11.5		14.8658536585		1.2926829268				10		3600		360		7200		810000

		z301				28		29		28.5		36.8414634146		1.2926829268						20				0

		k101				17		15		16		20.6829268293		1.2926829268				88.333		3600		40.7548707731		815.0974154619		91698.4592394688

		k201				11		10		10.5		13.5731707317		1.2926829268												718301.540760531

		k301				26		25		25.5		32.9634146341		1.2926829268

		纤维素酶01				65		70		70		68.3333333333

						85		93		87		88.3333333333		1.2926829268

				2.5				2

				3				5		7		10		12

		k1		23.5				23.5												3								5								7								10								12

				25.9		24.8666666667		25.9		24.8666666667		24.8666666667						k1		31.0833333333		1501.2538873995		168891.06233244		422227.655831099		24.8666666667		2080.3423592493		234038.51541555		468077.030831099		11.023		5716.6971514107		643128.429533702		1649047.25521462		24.8666666667		2080.3423592493		234038.51541555		468077.030831099		33.6829268293		1322.4814627082		148779.164554671		212541.663649529

				25.2				25.2				35.2666666667						k2		44.0833333333		818.1703213611		92044.1611531191		230110.402882798		35.2666666667		1226.4879017013		137979.888941399		275959.777882798		14.01		4324.0862955032		486459.708244111		1247332.58524131		35.2666666667		1226.4879017013		137979.888941399		275959.777882798		26.5731707317		1894.3997705369		213119.974185406		304457.105979152

		k2		35.4				35.4				40.8666666667						k3		51.0833333333		594.3616639478		66865.6871941272		167164.217985318		40.8666666667		946.7270799347		106506.796492659		213013.592985318		30.2		1569.0059602649		176513.170529801		452597.873153337		40.8666666667		946.7270799347		106506.796492659		213013.592985318		49.9634146341		625.9544300708		70419.8733829633		100599.819118519

				35.7		35.2666666667		35.7				25.5						z1		31.875		1443.7235294118		162418.897058824		406047.242647059		25.5		2008.4294117647		225948.308823529		451896.617647059		12.32		5029.0558441558		565768.782467532		1450689.18581419		25.5		2008.4294117647		225948.308823529		451896.617647059		28.2073170732		1737.4291828794		195460.78307393		279229.690105615

				34.7				34.7				23.9333333333						z2		29.9166666667		1591.5852367688		179053.33913649		447633.347841226		23.9333333333		2193.256545961		246741.361420613		493482.722841226		9.22		6994.0106290672		786826.195770065		2017503.06607709		23.9333333333		2193.256545961		246741.361420613		493482.722841226		22.8658536585		2333.7		262541.25		375058.928571428

		k3		40.2				40.2				42.1						z3		52.625		553.0710213777		62220.4899049881		155551.22476247		42.1		895.1137767221		100700.299881235		201400.59976247		32.01		1434.1970946579		161347.173149016		413710.700382092		42.1		895.1137767221		100700.299881235		201400.59976247		48.8414634146		659.0573033708		74143.9466292136		105919.92375602

				41.2		40.8666666667		41.2

				41.2				41.2								k1		0.3783916849		0.6216083151

		z1		25				25								k2		0.4485464784		0.5514535216

				26.3		25.5		26.3								z1		0.3563868644		0.6436131356

				25.2				25.2								z2		0.3891043351		0.6108956649

		z2		22.6				22.6								含水量		含水量				3月		5月		7月		10月		12月

				26		23.9333333333		26												z1		59.26785		54.95856		64.3613135586		45.04		21.43

				23.2				23.2												z2		60.0895664884		56.76694		61.80986		53.0948121646		44.02

		z3		42.1				42.1												z3		60.12		58.766		62.16611		50.88		35.96

				42.1		42.1		42.1												k1		60.1608315098		55.79812		62.1805		49.23		24.725

				42.1				42.1												k2		55.1453521555		60.69999		61.80986		58		41.305

																				k3		64.02		61.212		63.16611		51.66		34.965

														z1		0.4504

														z2		0.5309481216

														k1		0.4923

														k2		0.58

														Mar		May		Jul		Oct

														60.80986		54.95856		25.4329876227		56.7066088502

														62.16611		56.76694		47.5019361309		55.3024070723

														59.26785		50.79812		22.8564954535		53.9981943514

														60.1805		60.69999		43.6960697421		64.4910978264

																		3月		5月		7月		10月		12月

																z1		59.26785		54.95856		64.3613135586		45.04		21.43

																z2		60.0895664884		56.76694		61.80986		53.0948121646		44.02

																z3		60.12		58.766		62.16611		50.88		35.96

																k1		60.1608315098		55.79812		62.1805		49.23		24.725

																k2		55.1453521555		60.69999		61.80986		58		41.305

																k3		64.02		61.212		63.16611		51.66		34.965

																		Mar		May		Jul		Oct		Jan						Mar				May				Jul				Oct				Jan

																BL		59.26785		54.95856		64.3613135586		52.04		21.43		k1		BL		422227.655831099		0.4222276558		468077.030831099		0.4680770308		1649047.25521462		1.6490472552		468077.030831099		0.4680770308		212541.663649529		0.2125416636

																PL		60.0895664884		56.76694		61.80986		53.0948121646		44.02		k2		PL		230110.402882798		0.2301104029		275959.777882798		0.2759597779		1247332.58524131		1.2473325852		275959.777882798		0.2759597779		304457.105979152		0.304457106

																BF		60.12		58.766		62.16611		50.88		35.96								0

																PF		60.1608315098		55.79812		62.1805		49.23		24.725						Mar				May				Jul				Oct				Jan

																BH		55.1453521555		60.69999		61.80986		58		41.305		k3		BF		167164.217985318		0.167164218		213013.592985318		0.213013593		452597.873153337		0.4525978732		213013.592985318		0.213013593		100599.819118519		0.1005998191

																PH		64.02		61.212		63.16611		51.66		34.965		z1		PF		406047.242647059		0.4060472426		451896.617647059		0.4518966176		1450689.18581419		1.4506891858		451896.617647059		0.4518966176		279229.690105615		0.2792296901

																																		0

																																Mar				May				Jul				Oct				Jan

																												z2		BH		447633.347841226		0.4476333478		493482.722841226		0.4934827228		2017503.06607709		2.0175030661		493482.722841226		0.4934827228		375058.928571428		0.3750589286

																												z3		PH		155551.22476247		0.1555512248		201400.59976247		0.2014005998		413710.700382092		0.4137107004		201400.59976247		0.2014005998		105919.92375602		0.1059199238

																																		Mar		May		Jul		Oct		Jan

																														k1		BL		0.4222276558		0.4980770308		1.6490472552		0.4680770308		0.2125416636												Mar		May		Jul		Oct		Jan

																														k2		PL		0.4060472426		0.4718966176		1.4506891858		0.4518966176		0.2792296901										BL		0.4222276558		0.4980770308		1.6490472552		0.4680770308		0.2125416636

																																																				PL		0.4060472426		0.4718966176		1.4506891858		0.4518966176		0.2792296901

																																		Mar		May		Jul		Oct		Jan										BF		0.2301104029		0.2959597779		1.2473325852		0.2759597779		0.304457106

																														k3		BF		0.2301104029		0.2959597779		1.2473325852		0.2759597779		0.304457106										PF		0.5076333478		0.5534827228		2.0175030661		0.5134827228		0.3750589286

																														z1		PF		0.5076333478		0.5534827228		2.0175030661		0.5134827228		0.3750589286										BH		0.167164218		0.233013593		0.4525978732		0.213013593		0.1005998191

																																																				PH		0.1555512248		0.2214005998		0.4137107004		0.2014005998		0.1059199238

																																		Mar		May		Jul		Oct		Jan

																														z2		BH		0.167164218		0.233013593		0.4525978732		0.213013593		0.1005998191

																														z3		PH		0.1555512248		0.2214005998		0.4137107004		0.2014005998		0.1059199238
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图表2

		Mar		Mar

		May		May

		Jul		Jul

		Oct		Oct

		Jan		Jan



PL

BL

a

4.71

4.97

4.84

4.77

4.92

5.09

4.85

4.65

4.73

4.73



Sheet1

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55





Sheet1

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



PL

BL

PF

BF

PH

BH



Sheet2

		0		0

		0		0

		0		0

		0		0

		0		0



PL

BL

Time

PH

a



Sheet3

		0		0

		0		0

		0		0

		0		0

		0		0



PF

BF

Time

PH

b



		0		0

		0		0

		0		0

		0		0

		0		0



PH

BH

Time

PH

c



		





		






_1238050695.xls
图表3

		Mar		Mar

		May		May

		Jul		Jul

		Oct		Oct

		Jan		Jan



PF

BF

b

4.98

5.74

4.95

5.44

4.63

5.52

4.58

5

4.79

4.89



Sheet1

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55
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图表2

		Mar		Mar

		May		May

		Jul		Jul
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		Jan		Jan
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a

4.71

4.97

4.84

4.77

4.92

5.09
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4.73
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Sheet1

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55
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图表9

		Mar		Mar

		May		May

		Jul		Jul

		Oct		Oct

		Jan		Jan



BL

PL

a

0.4222276558

0.4060472426

0.4980770308

0.4718966176

1.6490472552

1.4506891858

0.4680770308

0.4518966176

0.2125416636

0.2792296901



PH

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55
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		β-糖苷酶														β-糖苷酶

				3		5		7		10		12						Mar		May		Jul		Oct		Jan								Mar		May		Jul		Oct		Jan

		k1		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457				BL		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457						BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543

		k2		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543				PL		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759						PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036

		k3		0.6478752		0.7032288		2.1096864		0.506		1.6730769231				BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543								Mar		May		Jul		Oct		Jan

		z1		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759				PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036						BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231

		z2		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036				BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231						PH		0.990253		1.313353		2.626706		0.8		1.3016591193

		z3		0.990253		1.313353		2.626706		0.8		1.3016591193				PH		0.990253		1.313353		2.626706		0.8		1.3016591193						Mar		May		Jul		Oct		Jan

																chitase

		chitase		3		5		7		10		12						Mar		May		Jul		Oct		Jan

		k1		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133				BL		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133								Mar		May		Jul		Oct		Jan

		k2		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247				PL		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011						BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247

		k3		1.855536		2.270688		4.0025		1.53		1.7788461538				BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247						PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824

		z1		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011				PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824								Mar		May		Jul		Oct		Jan

		z2		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824				BH		1.855536		2.270688		4.0025		1.53		1.7788461538						BH		1.855536		2.270688		4.0025		1.53		1.7788461538

		z3		4.10831		1.939085		6.6821		1.23		1.3794113054				PH		4.10831		1.939085		6.6821		1.23		1.3794113054						PH		4.10831		1.939085		6.6821		1.23		1.3794113054

		B糖苷酶		3				5				10

		k1		75.370307898				26.5958519286

				78.9094974468				27.5912489892

				78.6882981				27.259449969

		k2		9.6538518048				9.467249016

				9.2806462272				9.3739476216

				9.2806462272				9.5605504104

		k3		0.537168				0.7032288

				0.6201984				0.7032288

				0.7862592				0.7032288

		z1		14.968567524				12.619995744				0.927498				0.1854996

				14.381424579				12.619995744				0.945202				0.1890404

				14.26399599				12.619995744				0.923072				0.1846144								units g-1 h-1

		z2		21.4538905216				2.2015950688				0.440638				0.0881276

				22.0992188608				2.2015950688				0.440638				0.0881276

				21.9916641376				2.0940403456				0.453916				0.0907832

		z3		9.845638				1.168738				0

				10.105945				1.429045				0

				10.019176				1.342276				0

		605														g - 1 h - 1)

		k1										2.06498				0.412996

												2.007442				0.4014884

												2.082684				0.4165368

		k2										0.42736				0.085472

												0.47162				0.094324

												0.440638				0.0881276

		k3

		z1										0.927498				0.1854996

												0.945202				0.1890404

												0.923072				0.1846144

		z2										0.440638				0.0881276

												0.440638				0.0881276

												0.453916				0.0907832

		z3

				z1		z2		K2		k1

		B糖苷酶		0.1854996		0.0881276		0.085472		0.412996

				0.1890404		0.0881276		0.094324		0.4014884

				0.1846144		0.0907832		0.0881276		0.4165368

		chitase		0.1191096		0.0713088		0.103176		0.2341856

				0.1102576		0.081046		0.1014056		0.2253336

				0.1146836		0.0890128		0.103176		0.2456932

				chitase

		k1		14.6510872014				16.0888829556						0.2341856

				12.6602930802				13.8768894876						0.2253336

				12.5496934068				13.7662898142						0.2456932

		k2		3.40265838				3.6825625632						0.103176

				3.0294528024				3.3093569856						0.1014056

				3.0294528024				3.3093569856						0.103176

		k3		0.3711072				0.4541376

				0.2880768				0.4541376

				0.4541376				0.4541376

		z1		2.638565679				2.873422857						0.1191096

				2.873422857				3.108280035						0.1102576

				2.52113709				2.755994268						0.1146836

		z2		6.7188919888				7.3642217824						0.0713088

				6.5037839968				7.0415576128						0.081046

				6.61133872				7.2566670592						0.0890128

		z3		0.821662				0.387817

				0.908431				0.387817

				0.734893				0.387817

		605

		k1

		k2

		k3

		z1

		z2

		z3
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		z101				19		20		19.5		25.2073170732		1.2926829268						20

		z201				13		10		11.5		14.8658536585		1.2926829268				10		3600		360		7200		810000

		z301				28		29		28.5		36.8414634146		1.2926829268						20				0

		k101				17		15		16		20.6829268293		1.2926829268				88.333		3600		40.7548707731		815.0974154619		91698.4592394688

		k201				11		10		10.5		13.5731707317		1.2926829268												718301.540760531

		k301				26		25		25.5		32.9634146341		1.2926829268

		纤维素酶01				65		70		70		68.3333333333

						85		93		87		88.3333333333		1.2926829268

				2.5				2

				3				5		7		10		12

		k1		23.5				23.5												3								5								7								10								12

				25.9		24.8666666667		25.9		24.8666666667		24.8666666667						k1		31.0833333333		1501.2538873995		168891.06233244		422227.655831099		24.8666666667		2080.3423592493		234038.51541555		468077.030831099		11.023		5716.6971514107		643128.429533702		1649047.25521462		24.8666666667		2080.3423592493		234038.51541555		468077.030831099		33.6829268293		1322.4814627082		148779.164554671		212541.663649529

				25.2				25.2				35.2666666667						k2		44.0833333333		818.1703213611		92044.1611531191		230110.402882798		35.2666666667		1226.4879017013		137979.888941399		275959.777882798		14.01		4324.0862955032		486459.708244111		1247332.58524131		35.2666666667		1226.4879017013		137979.888941399		275959.777882798		26.5731707317		1894.3997705369		213119.974185406		304457.105979152

		k2		35.4				35.4				40.8666666667						k3		51.0833333333		594.3616639478		66865.6871941272		167164.217985318		40.8666666667		946.7270799347		106506.796492659		213013.592985318		30.2		1569.0059602649		176513.170529801		452597.873153337		40.8666666667		946.7270799347		106506.796492659		213013.592985318		49.9634146341		625.9544300708		70419.8733829633		100599.819118519

				35.7		35.2666666667		35.7				25.5						z1		31.875		1443.7235294118		162418.897058824		406047.242647059		25.5		2008.4294117647		225948.308823529		451896.617647059		12.32		5029.0558441558		565768.782467532		1450689.18581419		25.5		2008.4294117647		225948.308823529		451896.617647059		28.2073170732		1737.4291828794		195460.78307393		279229.690105615

				34.7				34.7				23.9333333333						z2		29.9166666667		1591.5852367688		179053.33913649		447633.347841226		23.9333333333		2193.256545961		246741.361420613		493482.722841226		9.22		6994.0106290672		786826.195770065		2017503.06607709		23.9333333333		2193.256545961		246741.361420613		493482.722841226		22.8658536585		2333.7		262541.25		375058.928571428

		k3		40.2				40.2				42.1						z3		52.625		553.0710213777		62220.4899049881		155551.22476247		42.1		895.1137767221		100700.299881235		201400.59976247		32.01		1434.1970946579		161347.173149016		413710.700382092		42.1		895.1137767221		100700.299881235		201400.59976247		48.8414634146		659.0573033708		74143.9466292136		105919.92375602

				41.2		40.8666666667		41.2

				41.2				41.2								k1		0.3783916849		0.6216083151

		z1		25				25								k2		0.4485464784		0.5514535216

				26.3		25.5		26.3								z1		0.3563868644		0.6436131356

				25.2				25.2								z2		0.3891043351		0.6108956649

		z2		22.6				22.6								含水量		含水量				3月		5月		7月		10月		12月

				26		23.9333333333		26												z1		59.26785		54.95856		64.3613135586		45.04		21.43

				23.2				23.2												z2		60.0895664884		56.76694		61.80986		53.0948121646		44.02

		z3		42.1				42.1												z3		60.12		58.766		62.16611		50.88		35.96

				42.1		42.1		42.1												k1		60.1608315098		55.79812		62.1805		49.23		24.725

				42.1				42.1												k2		55.1453521555		60.69999		61.80986		58		41.305

																				k3		64.02		61.212		63.16611		51.66		34.965

														z1		0.4504

														z2		0.5309481216

														k1		0.4923

														k2		0.58

														Mar		May		Jul		Oct

														60.80986		54.95856		25.4329876227		56.7066088502

														62.16611		56.76694		47.5019361309		55.3024070723

														59.26785		50.79812		22.8564954535		53.9981943514

														60.1805		60.69999		43.6960697421		64.4910978264

																		3月		5月		7月		10月		12月

																z1		59.26785		54.95856		64.3613135586		45.04		21.43

																z2		60.0895664884		56.76694		61.80986		53.0948121646		44.02

																z3		60.12		58.766		62.16611		50.88		35.96

																k1		60.1608315098		55.79812		62.1805		49.23		24.725

																k2		55.1453521555		60.69999		61.80986		58		41.305

																k3		64.02		61.212		63.16611		51.66		34.965

																		Mar		May		Jul		Oct		Jan						Mar				May				Jul				Oct				Jan

																BL		59.26785		54.95856		64.3613135586		52.04		21.43		k1		BL		422227.655831099		0.4222276558		468077.030831099		0.4680770308		1649047.25521462		1.6490472552		468077.030831099		0.4680770308		212541.663649529		0.2125416636

																PL		60.0895664884		56.76694		61.80986		53.0948121646		44.02		k2		PL		230110.402882798		0.2301104029		275959.777882798		0.2759597779		1247332.58524131		1.2473325852		275959.777882798		0.2759597779		304457.105979152		0.304457106

																BF		60.12		58.766		62.16611		50.88		35.96								0

																PF		60.1608315098		55.79812		62.1805		49.23		24.725						Mar				May				Jul				Oct				Jan

																BH		55.1453521555		60.69999		61.80986		58		41.305		k3		BF		167164.217985318		0.167164218		213013.592985318		0.213013593		452597.873153337		0.4525978732		213013.592985318		0.213013593		100599.819118519		0.1005998191

																PH		64.02		61.212		63.16611		51.66		34.965		z1		PF		406047.242647059		0.4060472426		451896.617647059		0.4518966176		1450689.18581419		1.4506891858		451896.617647059		0.4518966176		279229.690105615		0.2792296901

																																		0

																																Mar				May				Jul				Oct				Jan

																												z2		BH		447633.347841226		0.4476333478		493482.722841226		0.4934827228		2017503.06607709		2.0175030661		493482.722841226		0.4934827228		375058.928571428		0.3750589286

																												z3		PH		155551.22476247		0.1555512248		201400.59976247		0.2014005998		413710.700382092		0.4137107004		201400.59976247		0.2014005998		105919.92375602		0.1059199238

																																		Mar		May		Jul		Oct		Jan

																														k1		BL		0.4222276558		0.4980770308		1.6490472552		0.4680770308		0.2125416636

																														k2		PL		0.4060472426		0.4718966176		1.4506891858		0.4518966176		0.2792296901

																																		Mar		May		Jul		Oct		Jan

																														k3		BF		0.2301104029		0.2959597779		1.2473325852		0.2759597779		0.304457106

																														z1		PF		0.4476333478		0.5034827228		2.0175030661		0.4934827228		0.3750589286

																																		Mar		May		Jul		Oct		Jan

																														z2		BH		0.167164218		0.233013593		0.4525978732		0.213013593		0.1005998191

																														z3		PH		0.1555512248		0.2214005998		0.4137107004		0.2014005998		0.1059199238
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图表7

		Mar		Mar

		May		May

		Jul		Jul

		Oct		Oct

		Jan		Jan



BH

PH

c

0.167164218

0.1555512248

0.233013593

0.2214005998

0.4525978732

0.4137107004

0.213013593

0.2014005998

0.1005998191

0.1059199238



PH

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55
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		β-糖苷酶														β-糖苷酶

				3		5		7		10		12						Mar		May		Jul		Oct		Jan								Mar		May		Jul		Oct		Jan

		k1		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457				BL		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457						BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543

		k2		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543				PL		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759						PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036

		k3		0.6478752		0.7032288		2.1096864		0.506		1.6730769231				BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543								Mar		May		Jul		Oct		Jan

		z1		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759				PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036						BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231

		z2		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036				BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231						PH		0.990253		1.313353		2.626706		0.8		1.3016591193

		z3		0.990253		1.313353		2.626706		0.8		1.3016591193				PH		0.990253		1.313353		2.626706		0.8		1.3016591193						Mar		May		Jul		Oct		Jan

																chitase

		chitase		3		5		7		10		12						Mar		May		Jul		Oct		Jan

		k1		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133				BL		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133								Mar		May		Jul		Oct		Jan

		k2		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247				PL		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011						BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247

		k3		1.855536		2.270688		4.0025		1.53		1.7788461538				BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247						PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824

		z1		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011				PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824								Mar		May		Jul		Oct		Jan

		z2		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824				BH		1.855536		2.270688		4.0025		1.53		1.7788461538						BH		1.855536		2.270688		4.0025		1.53		1.7788461538

		z3		4.10831		1.939085		6.6821		1.23		1.3794113054				PH		4.10831		1.939085		6.6821		1.23		1.3794113054						PH		4.10831		1.939085		6.6821		1.23		1.3794113054

		B糖苷酶		3				5				10

		k1		75.370307898				26.5958519286

				78.9094974468				27.5912489892

				78.6882981				27.259449969

		k2		9.6538518048				9.467249016

				9.2806462272				9.3739476216

				9.2806462272				9.5605504104

		k3		0.537168				0.7032288

				0.6201984				0.7032288

				0.7862592				0.7032288

		z1		14.968567524				12.619995744				0.927498				0.1854996

				14.381424579				12.619995744				0.945202				0.1890404

				14.26399599				12.619995744				0.923072				0.1846144								units g-1 h-1

		z2		21.4538905216				2.2015950688				0.440638				0.0881276

				22.0992188608				2.2015950688				0.440638				0.0881276

				21.9916641376				2.0940403456				0.453916				0.0907832

		z3		9.845638				1.168738				0

				10.105945				1.429045				0

				10.019176				1.342276				0

		605														g - 1 h - 1)

		k1										2.06498				0.412996

												2.007442				0.4014884

												2.082684				0.4165368

		k2										0.42736				0.085472

												0.47162				0.094324

												0.440638				0.0881276

		k3

		z1										0.927498				0.1854996

												0.945202				0.1890404

												0.923072				0.1846144

		z2										0.440638				0.0881276

												0.440638				0.0881276

												0.453916				0.0907832

		z3

				z1		z2		K2		k1

		B糖苷酶		0.1854996		0.0881276		0.085472		0.412996

				0.1890404		0.0881276		0.094324		0.4014884

				0.1846144		0.0907832		0.0881276		0.4165368

		chitase		0.1191096		0.0713088		0.103176		0.2341856

				0.1102576		0.081046		0.1014056		0.2253336

				0.1146836		0.0890128		0.103176		0.2456932

				chitase

		k1		14.6510872014				16.0888829556						0.2341856

				12.6602930802				13.8768894876						0.2253336

				12.5496934068				13.7662898142						0.2456932

		k2		3.40265838				3.6825625632						0.103176

				3.0294528024				3.3093569856						0.1014056

				3.0294528024				3.3093569856						0.103176

		k3		0.3711072				0.4541376

				0.2880768				0.4541376

				0.4541376				0.4541376

		z1		2.638565679				2.873422857						0.1191096

				2.873422857				3.108280035						0.1102576

				2.52113709				2.755994268						0.1146836

		z2		6.7188919888				7.3642217824						0.0713088

				6.5037839968				7.0415576128						0.081046

				6.61133872				7.2566670592						0.0890128

		z3		0.821662				0.387817

				0.908431				0.387817

				0.734893				0.387817

		605

		k1

		k2

		k3

		z1

		z2

		z3
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		z101				19		20		19.5		25.2073170732		1.2926829268						20

		z201				13		10		11.5		14.8658536585		1.2926829268				10		3600		360		7200		810000

		z301				28		29		28.5		36.8414634146		1.2926829268						20				0

		k101				17		15		16		20.6829268293		1.2926829268				88.333		3600		40.7548707731		815.0974154619		91698.4592394688

		k201				11		10		10.5		13.5731707317		1.2926829268												718301.540760531

		k301				26		25		25.5		32.9634146341		1.2926829268

		纤维素酶01				65		70		70		68.3333333333

						85		93		87		88.3333333333		1.2926829268

				2.5				2

				3				5		7		10		12

		k1		23.5				23.5												3								5								7								10								12

				25.9		24.8666666667		25.9		24.8666666667		24.8666666667						k1		31.0833333333		1501.2538873995		168891.06233244		422227.655831099		24.8666666667		2080.3423592493		234038.51541555		468077.030831099		11.023		5716.6971514107		643128.429533702		1649047.25521462		24.8666666667		2080.3423592493		234038.51541555		468077.030831099		33.6829268293		1322.4814627082		148779.164554671		212541.663649529

				25.2				25.2				35.2666666667						k2		44.0833333333		818.1703213611		92044.1611531191		230110.402882798		35.2666666667		1226.4879017013		137979.888941399		275959.777882798		14.01		4324.0862955032		486459.708244111		1247332.58524131		35.2666666667		1226.4879017013		137979.888941399		275959.777882798		26.5731707317		1894.3997705369		213119.974185406		304457.105979152

		k2		35.4				35.4				40.8666666667						k3		51.0833333333		594.3616639478		66865.6871941272		167164.217985318		40.8666666667		946.7270799347		106506.796492659		213013.592985318		30.2		1569.0059602649		176513.170529801		452597.873153337		40.8666666667		946.7270799347		106506.796492659		213013.592985318		49.9634146341		625.9544300708		70419.8733829633		100599.819118519

				35.7		35.2666666667		35.7				25.5						z1		31.875		1443.7235294118		162418.897058824		406047.242647059		25.5		2008.4294117647		225948.308823529		451896.617647059		12.32		5029.0558441558		565768.782467532		1450689.18581419		25.5		2008.4294117647		225948.308823529		451896.617647059		28.2073170732		1737.4291828794		195460.78307393		279229.690105615

				34.7				34.7				23.9333333333						z2		29.9166666667		1591.5852367688		179053.33913649		447633.347841226		23.9333333333		2193.256545961		246741.361420613		493482.722841226		9.22		6994.0106290672		786826.195770065		2017503.06607709		23.9333333333		2193.256545961		246741.361420613		493482.722841226		22.8658536585		2333.7		262541.25		375058.928571428

		k3		40.2				40.2				42.1						z3		52.625		553.0710213777		62220.4899049881		155551.22476247		42.1		895.1137767221		100700.299881235		201400.59976247		32.01		1434.1970946579		161347.173149016		413710.700382092		42.1		895.1137767221		100700.299881235		201400.59976247		48.8414634146		659.0573033708		74143.9466292136		105919.92375602

				41.2		40.8666666667		41.2

				41.2				41.2								k1		0.3783916849		0.6216083151

		z1		25				25								k2		0.4485464784		0.5514535216

				26.3		25.5		26.3								z1		0.3563868644		0.6436131356

				25.2				25.2								z2		0.3891043351		0.6108956649

		z2		22.6				22.6								含水量		含水量				3月		5月		7月		10月		12月

				26		23.9333333333		26												z1		59.26785		54.95856		64.3613135586		45.04		21.43

				23.2				23.2												z2		60.0895664884		56.76694		61.80986		53.0948121646		44.02

		z3		42.1				42.1												z3		60.12		58.766		62.16611		50.88		35.96

				42.1		42.1		42.1												k1		60.1608315098		55.79812		62.1805		49.23		24.725

				42.1				42.1												k2		55.1453521555		60.69999		61.80986		58		41.305

																				k3		64.02		61.212		63.16611		51.66		34.965

														z1		0.4504

														z2		0.5309481216

														k1		0.4923

														k2		0.58

														Mar		May		Jul		Oct

														60.80986		54.95856		25.4329876227		56.7066088502

														62.16611		56.76694		47.5019361309		55.3024070723

														59.26785		50.79812		22.8564954535		53.9981943514

														60.1805		60.69999		43.6960697421		64.4910978264

																		3月		5月		7月		10月		12月

																z1		59.26785		54.95856		64.3613135586		45.04		21.43

																z2		60.0895664884		56.76694		61.80986		53.0948121646		44.02

																z3		60.12		58.766		62.16611		50.88		35.96

																k1		60.1608315098		55.79812		62.1805		49.23		24.725

																k2		55.1453521555		60.69999		61.80986		58		41.305

																k3		64.02		61.212		63.16611		51.66		34.965

																		Mar		May		Jul		Oct		Jan						Mar				May				Jul				Oct				Jan

																BL		59.26785		54.95856		64.3613135586		52.04		21.43		k1		BL		422227.655831099		0.4222276558		468077.030831099		0.4680770308		1649047.25521462		1.6490472552		468077.030831099		0.4680770308		212541.663649529		0.2125416636

																PL		60.0895664884		56.76694		61.80986		53.0948121646		44.02		k2		PL		230110.402882798		0.2301104029		275959.777882798		0.2759597779		1247332.58524131		1.2473325852		275959.777882798		0.2759597779		304457.105979152		0.304457106

																BF		60.12		58.766		62.16611		50.88		35.96								0

																PF		60.1608315098		55.79812		62.1805		49.23		24.725						Mar				May				Jul				Oct				Jan

																BH		55.1453521555		60.69999		61.80986		58		41.305		k3		BF		167164.217985318		0.167164218		213013.592985318		0.213013593		452597.873153337		0.4525978732		213013.592985318		0.213013593		100599.819118519		0.1005998191

																PH		64.02		61.212		63.16611		51.66		34.965		z1		PF		406047.242647059		0.4060472426		451896.617647059		0.4518966176		1450689.18581419		1.4506891858		451896.617647059		0.4518966176		279229.690105615		0.2792296901

																																		0

																																Mar				May				Jul				Oct				Jan

																												z2		BH		447633.347841226		0.4476333478		493482.722841226		0.4934827228		2017503.06607709		2.0175030661		493482.722841226		0.4934827228		375058.928571428		0.3750589286

																												z3		PH		155551.22476247		0.1555512248		201400.59976247		0.2014005998		413710.700382092		0.4137107004		201400.59976247		0.2014005998		105919.92375602		0.1059199238

																																		Mar		May		Jul		Oct		Jan

																														k1		BL		0.4222276558		0.4980770308		1.6490472552		0.4680770308		0.2125416636

																														k2		PL		0.4060472426		0.4718966176		1.4506891858		0.4518966176		0.2792296901

																																		Mar		May		Jul		Oct		Jan

																														k3		BF		0.2301104029		0.2959597779		1.2473325852		0.2759597779		0.304457106

																														z1		PF		0.4476333478		0.5034827228		2.0175030661		0.4934827228		0.3750589286

																																		Mar		May		Jul		Oct		Jan

																														z2		BH		0.167164218		0.233013593		0.4525978732		0.213013593		0.1005998191

																														z3		PH		0.1555512248		0.2214005998		0.4137107004		0.2014005998		0.1059199238
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		Mar		Mar

		May		May

		Jul		Jul

		Oct		Oct

		Jan		Jan



BL

PL

a

66.435122814

13.38854271

72.886770429

14.5628286

120.333

39.01245

43.4073025409

19.5625682314

6.0982463133

1.6282686011



PH

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55
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		β-糖苷酶														β-糖苷酶

				3		5		7		10		12						Mar		May		Jul		Oct		Jan								Mar		May		Jul		Oct		Jan

		k1		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457				BL		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457						BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543

		k2		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543				PL		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759						PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036

		k3		0.6478752		0.7032288		2.1096864		0.506		1.6730769231				BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543								Mar		May		Jul		Oct		Jan

		z1		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759				PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036						BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231

		z2		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036				BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231						PH		0.990253		1.313353		2.626706		0.8		1.3016591193

		z3		0.990253		1.313353		2.626706		0.8		1.3016591193				PH		0.990253		1.313353		2.626706		0.8		1.3016591193						Mar		May		Jul		Oct		Jan

																chitase

		chitase		3		5		7		10		12						Mar		May		Jul		Oct		Jan

		k1		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133				BL		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133								Mar		May		Jul		Oct		Jan

		k2		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247				PL		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011						BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247

		k3		1.855536		2.270688		4.0025		1.53		1.7788461538				BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247						PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824

		z1		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011				PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824								Mar		May		Jul		Oct		Jan

		z2		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824				BH		1.855536		2.270688		4.0025		1.53		1.7788461538						BH		1.855536		2.270688		4.0025		1.53		1.7788461538

		z3		4.10831		1.939085		6.6821		1.23		1.3794113054				PH		4.10831		1.939085		6.6821		1.23		1.3794113054						PH		4.10831		1.939085		6.6821		1.23		1.3794113054

		B糖苷酶		3				5				10

		k1		75.370307898				26.5958519286

				78.9094974468				27.5912489892

				78.6882981				27.259449969

		k2		9.6538518048				9.467249016

				9.2806462272				9.3739476216

				9.2806462272				9.5605504104

		k3		0.537168				0.7032288

				0.6201984				0.7032288

				0.7862592				0.7032288

		z1		14.968567524				12.619995744				0.927498				0.1854996

				14.381424579				12.619995744				0.945202				0.1890404

				14.26399599				12.619995744				0.923072				0.1846144

		z2		21.4538905216				2.2015950688				0.440638				0.0881276

				22.0992188608				2.2015950688				0.440638				0.0881276

				21.9916641376				2.0940403456				0.453916				0.0907832

		z3		9.845638				1.168738				0

				10.105945				1.429045				0

				10.019176				1.342276				0

		605

		k1										2.06498				0.412996

												2.007442				0.4014884

												2.082684				0.4165368

		k2										0.42736				0.085472

												0.47162				0.094324

												0.440638				0.0881276

		k3

		z1										0.927498				0.1854996

												0.945202				0.1890404

												0.923072				0.1846144

		z2										0.440638				0.0881276

												0.440638				0.0881276

												0.453916				0.0907832

		z3

				z1		z2		K2		k1

		B糖苷酶		0.1854996		0.0881276		0.085472		0.412996

				0.1890404		0.0881276		0.094324		0.4014884

				0.1846144		0.0907832		0.0881276		0.4165368

		chitase		0.1191096		0.0713088		0.103176		0.2341856

				0.1102576		0.081046		0.1014056		0.2253336

				0.1146836		0.0890128		0.103176		0.2456932

				chitase

		k1		14.6510872014				16.0888829556						0.2341856

				12.6602930802				13.8768894876						0.2253336

				12.5496934068				13.7662898142						0.2456932

		k2		3.40265838				3.6825625632						0.103176

				3.0294528024				3.3093569856						0.1014056

				3.0294528024				3.3093569856						0.103176

		k3		0.3711072				0.4541376

				0.2880768				0.4541376

				0.4541376				0.4541376

		z1		2.638565679				2.873422857						0.1191096

				2.873422857				3.108280035						0.1102576

				2.52113709				2.755994268						0.1146836

		z2		6.7188919888				7.3642217824						0.0713088

				6.5037839968				7.0415576128						0.081046

				6.61133872				7.2566670592						0.0890128

		z3		0.821662				0.387817

				0.908431				0.387817

				0.734893				0.387817

		605

		k1

		k2

		k3

		z1

		z2

		z3
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		Mar		Mar

		May		May

		Jul		Jul

		Oct		Oct

		Jan		Jan



BH

PH

c

1.855536

4.10831

2.270688

1.939085

4.0025

6.6821

1.53

1.23

1.7788461538

1.3794113054



PH

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55
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		β-糖苷酶														β-糖苷酶

				3		5		7		10		12						Mar		May		Jul		Oct		Jan								Mar		May		Jul		Oct		Jan

		k1		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457				BL		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457						BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543

		k2		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543				PL		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759						PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036

		k3		0.6478752		0.7032288		2.1096864		0.506		1.6730769231				BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543								Mar		May		Jul		Oct		Jan

		z1		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759				PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036						BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231

		z2		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036				BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231						PH		0.990253		1.313353		2.626706		0.8		1.3016591193

		z3		0.990253		1.313353		2.626706		0.8		1.3016591193				PH		0.990253		1.313353		2.626706		0.8		1.3016591193						Mar		May		Jul		Oct		Jan

																chitase

		chitase		3		5		7		10		12						Mar		May		Jul		Oct		Jan

		k1		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133				BL		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133								Mar		May		Jul		Oct		Jan

		k2		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247				PL		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011						BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247

		k3		1.855536		2.270688		4.0025		1.53		1.7788461538				BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247						PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824

		z1		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011				PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824								Mar		May		Jul		Oct		Jan

		z2		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824				BH		1.855536		2.270688		4.0025		1.53		1.7788461538						BH		1.855536		2.270688		4.0025		1.53		1.7788461538

		z3		4.10831		1.939085		6.6821		1.23		1.3794113054				PH		4.10831		1.939085		6.6821		1.23		1.3794113054						PH		4.10831		1.939085		6.6821		1.23		1.3794113054

		B糖苷酶		3				5				10

		k1		75.370307898				26.5958519286

				78.9094974468				27.5912489892

				78.6882981				27.259449969

		k2		9.6538518048				9.467249016

				9.2806462272				9.3739476216

				9.2806462272				9.5605504104

		k3		0.537168				0.7032288

				0.6201984				0.7032288

				0.7862592				0.7032288

		z1		14.968567524				12.619995744				0.927498				0.1854996

				14.381424579				12.619995744				0.945202				0.1890404

				14.26399599				12.619995744				0.923072				0.1846144

		z2		21.4538905216				2.2015950688				0.440638				0.0881276

				22.0992188608				2.2015950688				0.440638				0.0881276

				21.9916641376				2.0940403456				0.453916				0.0907832

		z3		9.845638				1.168738				0

				10.105945				1.429045				0

				10.019176				1.342276				0

		605

		k1										2.06498				0.412996

												2.007442				0.4014884

												2.082684				0.4165368

		k2										0.42736				0.085472

												0.47162				0.094324

												0.440638				0.0881276

		k3

		z1										0.927498				0.1854996

												0.945202				0.1890404

												0.923072				0.1846144

		z2										0.440638				0.0881276

												0.440638				0.0881276

												0.453916				0.0907832

		z3

				z1		z2		K2		k1

		B糖苷酶		0.1854996		0.0881276		0.085472		0.412996

				0.1890404		0.0881276		0.094324		0.4014884

				0.1846144		0.0907832		0.0881276		0.4165368

		chitase		0.1191096		0.0713088		0.103176		0.2341856

				0.1102576		0.081046		0.1014056		0.2253336

				0.1146836		0.0890128		0.103176		0.2456932

				chitase

		k1		14.6510872014				16.0888829556						0.2341856

				12.6602930802				13.8768894876						0.2253336

				12.5496934068				13.7662898142						0.2456932

		k2		3.40265838				3.6825625632						0.103176

				3.0294528024				3.3093569856						0.1014056

				3.0294528024				3.3093569856						0.103176

		k3		0.3711072				0.4541376

				0.2880768				0.4541376

				0.4541376				0.4541376

		z1		2.638565679				2.873422857						0.1191096

				2.873422857				3.108280035						0.1102576

				2.52113709				2.755994268						0.1146836

		z2		6.7188919888				7.3642217824						0.0713088

				6.5037839968				7.0415576128						0.081046

				6.61133872				7.2566670592						0.0890128

		z3		0.821662				0.387817

				0.908431				0.387817

				0.734893				0.387817

		605

		k1

		k2

		k3

		z1

		z2

		z3
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图表17

		Mar		Mar

		May		May

		Jul		Jul

		Oct		Oct

		Jan		Jan



BF

PF

b

9.4050480864

21.84825784

9.467249016

21.657434944

28.401747048

43.314869888

3.9869583333

3.5578554679

5.5792163543

3.8343682036



PH

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55
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		β-糖苷酶														β-糖苷酶

				3		5		7		10		12						Mar		May		Jul		Oct		Jan								Mar		May		Jul		Oct		Jan

		k1		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457				BL		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457						BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543

		k2		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543				PL		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759						PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036

		k3		0.6478752		0.7032288		2.1096864		0.506		1.6730769231				BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543								Mar		May		Jul		Oct		Jan

		z1		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759				PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036						BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231

		z2		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036				BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231						PH		0.990253		1.313353		2.626706		0.8		1.3016591193

		z3		0.990253		1.313353		2.626706		0.8		1.3016591193				PH		0.990253		1.313353		2.626706		0.8		1.3016591193						Mar		May		Jul		Oct		Jan

																chitase

		chitase		3		5		7		10		12						Mar		May		Jul		Oct		Jan

		k1		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133				BL		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133								Mar		May		Jul		Oct		Jan

		k2		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247				PL		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011						BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247

		k3		1.855536		2.270688		4.0025		1.53		1.7788461538				BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247						PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824

		z1		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011				PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824								Mar		May		Jul		Oct		Jan

		z2		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824				BH		1.855536		2.270688		4.0025		1.53		1.7788461538						BH		1.855536		2.270688		4.0025		1.53		1.7788461538

		z3		4.10831		1.939085		6.6821		1.23		1.3794113054				PH		4.10831		1.939085		6.6821		1.23		1.3794113054						PH		4.10831		1.939085		6.6821		1.23		1.3794113054

		B糖苷酶		3				5				10

		k1		75.370307898				26.5958519286

				78.9094974468				27.5912489892

				78.6882981				27.259449969

		k2		9.6538518048				9.467249016

				9.2806462272				9.3739476216

				9.2806462272				9.5605504104

		k3		0.537168				0.7032288

				0.6201984				0.7032288

				0.7862592				0.7032288

		z1		14.968567524				12.619995744				0.927498				0.1854996

				14.381424579				12.619995744				0.945202				0.1890404

				14.26399599				12.619995744				0.923072				0.1846144

		z2		21.4538905216				2.2015950688				0.440638				0.0881276

				22.0992188608				2.2015950688				0.440638				0.0881276

				21.9916641376				2.0940403456				0.453916				0.0907832

		z3		9.845638				1.168738				0

				10.105945				1.429045				0

				10.019176				1.342276				0

		605

		k1										2.06498				0.412996

												2.007442				0.4014884

												2.082684				0.4165368

		k2										0.42736				0.085472

												0.47162				0.094324

												0.440638				0.0881276

		k3

		z1										0.927498				0.1854996

												0.945202				0.1890404

												0.923072				0.1846144

		z2										0.440638				0.0881276

												0.440638				0.0881276

												0.453916				0.0907832

		z3

				z1		z2		K2		k1

		B糖苷酶		0.1854996		0.0881276		0.085472		0.412996

				0.1890404		0.0881276		0.094324		0.4014884

				0.1846144		0.0907832		0.0881276		0.4165368

		chitase		0.1191096		0.0713088		0.103176		0.2341856

				0.1102576		0.081046		0.1014056		0.2253336

				0.1146836		0.0890128		0.103176		0.2456932

				chitase

		k1		14.6510872014				16.0888829556						0.2341856

				12.6602930802				13.8768894876						0.2253336

				12.5496934068				13.7662898142						0.2456932

		k2		3.40265838				3.6825625632						0.103176

				3.0294528024				3.3093569856						0.1014056

				3.0294528024				3.3093569856						0.103176

		k3		0.3711072				0.4541376

				0.2880768				0.4541376

				0.4541376				0.4541376

		z1		2.638565679				2.873422857						0.1191096

				2.873422857				3.108280035						0.1102576

				2.52113709				2.755994268						0.1146836

		z2		6.7188919888				7.3642217824						0.0713088

				6.5037839968				7.0415576128						0.081046

				6.61133872				7.2566670592						0.0890128

		z3		0.821662				0.387817

				0.908431				0.387817

				0.734893				0.387817

		605
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		k3

		z1

		z2
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		Mar		Mar

		May		May

		Jul		Jul

		Oct		Oct

		Jan		Jan



BH

PH

c

0.6478752

0.990253

0.7032288

1.313353

2.1096864

2.626706

0.506

0.8

1.6730769231

1.3016591193



PH

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55
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		β-糖苷酶														β-糖苷酶

				3		5		7		10		12						Mar		May		Jul		Oct		Jan								Mar		May		Jul		Oct		Jan

		k1		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457				BL		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457						BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543

		k2		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543				PL		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759						PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036

		k3		0.6478752		0.7032288		2.1096864		0.506		1.6730769231				BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543								Mar		May		Jul		Oct		Jan

		z1		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759				PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036						BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231

		z2		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036				BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231						PH		0.990253		1.313353		2.626706		0.8		1.3016591193

		z3		0.990253		1.313353		2.626706		0.8		1.3016591193				PH		0.990253		1.313353		2.626706		0.8		1.3016591193						Mar		May		Jul		Oct		Jan

																chitase

		chitase		3		5		7		10		12						Mar		May		Jul		Oct		Jan

		k1		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133				BL		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133								Mar		May		Jul		Oct		Jan

		k2		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247				PL		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011						BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247

		k3		1.855536		2.270688		4.0025		1.53		1.7788461538				BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247						PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824

		z1		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011				PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824								Mar		May		Jul		Oct		Jan

		z2		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824				BH		1.855536		2.270688		4.0025		1.53		1.7788461538						BH		1.855536		2.270688		4.0025		1.53		1.7788461538

		z3		4.10831		1.939085		6.6821		1.23		1.3794113054				PH		4.10831		1.939085		6.6821		1.23		1.3794113054						PH		4.10831		1.939085		6.6821		1.23		1.3794113054

		B糖苷酶		3				5				10

		k1		75.370307898				26.5958519286

				78.9094974468				27.5912489892

				78.6882981				27.259449969

		k2		9.6538518048				9.467249016

				9.2806462272				9.3739476216

				9.2806462272				9.5605504104

		k3		0.537168				0.7032288

				0.6201984				0.7032288

				0.7862592				0.7032288

		z1		14.968567524				12.619995744				0.927498				0.1854996

				14.381424579				12.619995744				0.945202				0.1890404

				14.26399599				12.619995744				0.923072				0.1846144

		z2		21.4538905216				2.2015950688				0.440638				0.0881276

				22.0992188608				2.2015950688				0.440638				0.0881276

				21.9916641376				2.0940403456				0.453916				0.0907832

		z3		9.845638				1.168738				0

				10.105945				1.429045				0

				10.019176				1.342276				0

		605

		k1										2.06498				0.412996

												2.007442				0.4014884

												2.082684				0.4165368

		k2										0.42736				0.085472

												0.47162				0.094324

												0.440638				0.0881276

		k3

		z1										0.927498				0.1854996

												0.945202				0.1890404

												0.923072				0.1846144

		z2										0.440638				0.0881276

												0.440638				0.0881276

												0.453916				0.0907832

		z3

				z1		z2		K2		k1

		B糖苷酶		0.1854996		0.0881276		0.085472		0.412996

				0.1890404		0.0881276		0.094324		0.4014884

				0.1846144		0.0907832		0.0881276		0.4165368

		chitase		0.1191096		0.0713088		0.103176		0.2341856

				0.1102576		0.081046		0.1014056		0.2253336

				0.1146836		0.0890128		0.103176		0.2456932

				chitase

		k1		14.6510872014				16.0888829556						0.2341856

				12.6602930802				13.8768894876						0.2253336

				12.5496934068				13.7662898142						0.2456932

		k2		3.40265838				3.6825625632						0.103176

				3.0294528024				3.3093569856						0.1014056

				3.0294528024				3.3093569856						0.103176

		k3		0.3711072				0.4541376

				0.2880768				0.4541376

				0.4541376				0.4541376

		z1		2.638565679				2.873422857						0.1191096

				2.873422857				3.108280035						0.1102576

				2.52113709				2.755994268						0.1146836

		z2		6.7188919888				7.3642217824						0.0713088

				6.5037839968				7.0415576128						0.081046

				6.61133872				7.2566670592						0.0890128

		z3		0.821662				0.387817

				0.908431				0.387817

				0.734893				0.387817

		605
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		Mar		Mar
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		Jul		Jul

		Oct		Oct

		Jan		Jan



BL

PL

a

30.6560344816

14.537996031

27.1488502956

12.619995744

54.2977005912

37.859987232

15.1543874335

6.3586517467

8.6193669457

2.0093033759



PH

		

		k101		4.23		4.73						z1		4.23		4.73

		k103		4.47		4.97						z103		4.21		4.71

		k105		4.27		4.77						z105		4.34		4.84

		k107		4.59		5.09						z107		4.42		4.92

		k110		4.15		4.65						z110		4.35		4.85

		k201		4.39		4.89						z210		4.29		4.79

		k203		5.24		5.74						z203		4.48		4.98

		k205		4.94		5.44						z205		4.45		4.95

		k207		5.02		5.52						z207		4.13		4.63

		k210		4.5		5						z210		4.08		4.58

		k301		3.62		4.12						z301		3.68		4.18

		k303		4.47		4.97						z303		4.05		4.55

		k305		4.03		4.53						z305		3.89		4.39

		k307		4.13		4.63						z307		4.37		4.87

		k310		4.05		4.55						z310		4.25		4.75

		z1		4.23		4.73

		z103		4.21		4.71

		z107		4.4		4.9

		z107		4.42		4.92

		z110		4.35		4.85

		z203		4.48		4.98

		z205		4.45		4.95

		z207		4.13		4.63

		z210		4.08		4.58

		z210		4.29		4.79

		z301		3.68		4.18

		z303		4.05		4.55

		z305		3.89		4.39

		z307		4.37		4.87

														Mar		May		Jul		Oct		Jan

		z1		4.73		k101		4.73				PL		4.71		4.84		4.92		4.85		4.73

		z103		4.71		k103		4.97				BL		4.97		4.77		5.09		4.65		4.73

		z105		4.84		k105		4.77				PF		4.98		4.95		4.63		4.58		4.79

		z107		4.92		k107		5.09				BF		5.74		5.44		5.52		5		4.89

		z110		4.85		k110		4.65				PH		4.55		4.39		4.87		4.75		4.18

		z210		4.79		k201		4.89				BH		4.97		4.53		4.63		4.55		4.12

		z203		4.98		k203		5.74

		z205		4.95		k205		5.44						Mar		May		Jul		Oct		Jan

		z207		4.63		k207		5.52				PF		4.98		4.95		4.63		4.58		4.79

		z210		4.58		k210		5				BF		5.74		5.44		5.52		5		4.89

		z301		4.18		k301		4.12

		z303		4.55		k303		4.97						Mar		May		Jul		Oct		Jan

		z305		4.39		k305		4.53				PH		4.55		4.39		4.87		4.75		4.18

		z307		4.87		k307		4.63				BH		4.97		4.53		4.63		4.55		4.12

		z310		4.75		k310		4.55
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		β-糖苷酶														β-糖苷酶

				3		5		7		10		12						Mar		May		Jul		Oct		Jan								Mar		May		Jul		Oct		Jan

		k1		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457				BL		30.6560344816		27.1488502956		54.2977005912		15.1543874335		8.6193669457						BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543

		k2		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543				PL		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759						PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036

		k3		0.6478752		0.7032288		2.1096864		0.506		1.6730769231				BF		9.4050480864		9.467249016		28.401747048		3.9869583333		5.5792163543								Mar		May		Jul		Oct		Jan

		z1		14.537996031		12.619995744		37.859987232		6.3586517467		2.0093033759				PF		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036						BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231

		z2		21.84825784		21.657434944		43.314869888		3.5578554679		3.8343682036				BH		0.6478752		0.7032288		2.1096864		0.506		1.6730769231						PH		0.990253		1.313353		2.626706		0.8		1.3016591193

		z3		0.990253		1.313353		2.626706		0.8		1.3016591193				PH		0.990253		1.313353		2.626706		0.8		1.3016591193						Mar		May		Jul		Oct		Jan

																chitase

		chitase		3		5		7		10		12						Mar		May		Jul		Oct		Jan

		k1		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133				BL		66.435122814		72.886770429		120.333		43.4073025409		6.0982463133								Mar		May		Jul		Oct		Jan

		k2		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247				PL		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011						BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247

		k3		1.855536		2.270688		4.0025		1.53		1.7788461538				BF		15.769273308		17.168794224		42.2342		12.8986309524		5.3769165247						PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824

		z1		13.38854271		14.5628286		39.01245		19.5625682314		1.6282686011				PF		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824								Mar		May		Jul		Oct		Jan

		z2		33.0566911759		36.104077424		61.2356		26.0791675549		3.3410395824				BH		1.855536		2.270688		4.0025		1.53		1.7788461538						BH		1.855536		2.270688		4.0025		1.53		1.7788461538

		z3		4.10831		1.939085		6.6821		1.23		1.3794113054				PH		4.10831		1.939085		6.6821		1.23		1.3794113054						PH		4.10831		1.939085		6.6821		1.23		1.3794113054

		B糖苷酶		3				5				10

		k1		75.370307898				26.5958519286

				78.9094974468				27.5912489892

				78.6882981				27.259449969

		k2		9.6538518048				9.467249016

				9.2806462272				9.3739476216

				9.2806462272				9.5605504104

		k3		0.537168				0.7032288

				0.6201984				0.7032288

				0.7862592				0.7032288

		z1		14.968567524				12.619995744				0.927498				0.1854996

				14.381424579				12.619995744				0.945202				0.1890404

				14.26399599				12.619995744				0.923072				0.1846144

		z2		21.4538905216				2.2015950688				0.440638				0.0881276

				22.0992188608				2.2015950688				0.440638				0.0881276

				21.9916641376				2.0940403456				0.453916				0.0907832

		z3		9.845638				1.168738				0

				10.105945				1.429045				0

				10.019176				1.342276				0

		605

		k1										2.06498				0.412996

												2.007442				0.4014884

												2.082684				0.4165368

		k2										0.42736				0.085472

												0.47162				0.094324

												0.440638				0.0881276

		k3

		z1										0.927498				0.1854996

												0.945202				0.1890404

												0.923072				0.1846144

		z2										0.440638				0.0881276

												0.440638				0.0881276

												0.453916				0.0907832

		z3

				z1		z2		K2		k1

		B糖苷酶		0.1854996		0.0881276		0.085472		0.412996

				0.1890404		0.0881276		0.094324		0.4014884

				0.1846144		0.0907832		0.0881276		0.4165368

		chitase		0.1191096		0.0713088		0.103176		0.2341856

				0.1102576		0.081046		0.1014056		0.2253336

				0.1146836		0.0890128		0.103176		0.2456932

				chitase

		k1		14.6510872014				16.0888829556						0.2341856

				12.6602930802				13.8768894876						0.2253336

				12.5496934068				13.7662898142						0.2456932

		k2		3.40265838				3.6825625632						0.103176

				3.0294528024				3.3093569856						0.1014056

				3.0294528024				3.3093569856						0.103176

		k3		0.3711072				0.4541376

				0.2880768				0.4541376

				0.4541376				0.4541376

		z1		2.638565679				2.873422857						0.1191096

				2.873422857				3.108280035						0.1102576

				2.52113709				2.755994268						0.1146836

		z2		6.7188919888				7.3642217824						0.0713088

				6.5037839968				7.0415576128						0.081046

				6.61133872				7.2566670592						0.0890128

		z3		0.821662				0.387817

				0.908431				0.387817

				0.734893				0.387817

		605
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