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Rattan cultivation for edible shoot production in southern
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Abstract Field studies were conducted in the Jiuwantan Forest Farm, Huadu District of Guangzhou City
from June 2004 to March 2006 to evaluate the effects of planting spacings (0.5 x 0.5, 0.5 x 1.0 and 1.0 x
1.0 m) and different fertilizers (bio-fermented manure, NPK compound fertilizer and NPK mixed
fertilizer) on the growth of Daemonorops margaritae grown under irrigation and full-light conditions for
edible shoots production. The effects of application of different fertilizers on the mean height, length of
stems and number of leaves of 30-month old seedlings were not statistically significant, but the planting
spacings were (P < .05). The two trial plantations became harvestable 18 months after planting when
about one-third of seedlings produced new shoots. Results obtained from a sample harvest 20 months
after planting showed that the average number of new shoots (suckers) per plant was 1.8, the average
lengths of stems and edible shoots (palm hearts) were 45.3 cm and 18.8 cm, respectively. The average
fresh weights of defoliated stems and edible shoots were 182.2 g and 14.9 g, respectively. These results
suggest that the productivity in the first harvest is rather low.

Keywords Daemonorops margaritae, rattan, cultivation, edible shoot, height, length of stem, weight
1 Introduction

1.2 The importance of rattan as a non-timber forest product (NTFP)

Rattan is a tremendously important non-timber forest product (NTFP). In many Asian
countries it is second only to timber in economic importance. For instance in Thailand,
it is reported that rattan exports are worth 80% of the timber exports (Abramovitz 1997).
Trade in rattan has burgeoned into a multimillion-dollar industry. According to the
International Network for Bamboo and Rattan (INBAR), currently the global trade is
worth US$4 billion and domestic trade US$2.5 million (INBAR 2007a).

1.2 Rattan industry in China




Rattan indusiry in China is comparatively well developed and a variety of high quality
products are available and sold not only locally but exported also. The estimated value
of five main rattan products in 2004 was US$ 139 million. In the same year, China
imported 57,382 tones of raw rattan materials, or 92% of the market demand, from
countries of Southeast Asia and other surrounding countries such as Myanmar, Vietnam
and Lao PDR (Li et al. 2005).

China is not rich in rattan resources in terms of stock and availability. For example,
Hainan Island as the biggest supplier of domestic rattan canes in China can only
. produce 400 tones of canes per annum (Li et al. 2007). China’s rattan industry has been
" highly depending on external resources. This has let the industry suffer dramatic
changes in recent years. The State-own Nanhai Rattan Factory, the biggest rattan
product manufacturer in China and probably in the world, went bankrupt in 2006
because of stiff competition from neighbouring small-scale private rattan workshops
and raw material supply problems. The industry is thus experiencing some uncertainties.
Policy options about how to best maintain the industry have been made, and cultivation
of rattan resources becomes the first option (Li 2005).

1.3 Rattan cultivation and its economics in China

Cultivation of rattan for cane production in China dates back to the 1960s when
research on techniques for rattan cultivation was just begun at the Research Institute of
Tropical Forestry of the Chinese Academy of Forestry based on Hainan Island, one of
the two rattan distribution and cane production centers of China. By 1980, 30,000 ha of
forest were planted with 20 million seedlings on Hainan Island (Tan 1992). Small scale
plantations were also established in Guangdong, Guangxi, Fujian and Yunnan provinces
during the 1980s. However, all those plantations were not properly managed. In
Guangxi and Guangdong most of the plantations had been replaced by other cash crops.
No indication could yet be found as whether the management of those plantations can
be considered as successful.

There was no large-scale rattan plantation programme implemented in China from the
1980s to 1990s. In contrast to the plantation development, research on rattan during this
period looked very prosperous and a number of achievements were made.

Large scale cultivation of rattan in China was reborn on Hainan Island in 2000 when the
Agency for Technical Cooperation (GTZ) of Germany and INBAR initiated a project
entitled ‘GTZ/INBAR Hainan Bamboo and Rattan Project.” With funding from GTZ
and the provincial government of Hainan and technical assistance of INBAR, 9000-
10,000 ha of rattan plantations were established under secondary natural forests
(INBAR 2007b; Li et al. 2007). Meanwhile, a long-term programme to increase 80,000
ha of rattan plantations by 2015 was launched by the provincial government of Hainan
(Wu 2002). It is interesting to note that, just like those plantations established before the
1980s, almost all the newly established plantations have not received any post-planting
care except those jointly established by farmers, local forestry authorities and research
institutions as demonstrations (Hong 2007). In some areas some rattan plantations and
the secondary natural forests as well have been converted to rubber and pinang (dreca
catechu L.) plantations (Hong 2007).




There have been no rattan plantation development programmes in other southern
provinces of China since 2000 except Yunnan which had established 280 ha or so by
2006 (K. Wang, pers. com.). Moreover, a master plan for the development of bamboo
and rattan industries in Yunnan has been formulated, which aims to establlsh 13,333 ha
of rattan plantations by 2020 (K. Wang, pers. com.).

Now in year 2007 we see cultivation of rattan is highly valued than ever in China. Some
surveys by researchers also demonstrate that cultivation of rattan is profitable (Xu et al.
. 2007). However, these surveys do not think about the cost of harvesting, the likely
" highest cost in cane production in plantation management. Our early field observations
in Hainan showed that in general a male farmer could collect rattan canes from the wild
worth US$4-5 a day. This amount of income was just equal to or even less than the cost
that we paid a farmer to collect the same quantity of canes for research purpose.
Furthermore, our experience in harvest of rattan canes in the plantation in Guangxi
indicated that the incomes from selling all the harvested canes, if we sold, could not
meet the costs that we paid for the labours.

There remain many problems about the trade and cultivation of rattan worldwide, in
other words, uncertainty about the future supply and demand, about the shifts in global
rattan trade, about the economics of cultivation and yields, and so on. There are, thus,
more questions rather than answers on the future of rattan (Sastry 2002).

1.4 Cultivation of rattans for shoots: an opportunity for rattan development in China

China does not produce high quality rattan canes, but houses a certain number of
species that their tender shoots are edible. If we speak of the sustainable development of
rattan sector in China, we should turn our attention to the shoot sub-sector, the most
promising area for support of rattan development which has been proved in Thailand
and Lao PDR. For example in north-eastern Thailand, people live nearby the forest have

used rattan as food for many generations. They started to cultivate edible rattans in 1991,

by the late 1999 it is estimated that at least 3000 ha of plantations were established
(Evans & Sengdala 2002). At present, as the domestic markets of rattan shoots are
expanding, planting of rattan is spreading rapidly. In Lao PDR, rattan plantations for
edible shoot production are a dynamically growing subsector. Many fields begin
producing saleable shoots only a year or so after planting and can then be harvested
monthly for many years thereafter, offering a return that is competitive with rice
production (Evans 2001). Dried rattan shoots are exported to Thailand and China as
well as Asian communities in the USA and France. In mid-1999 a kilogram of dried
shoots sold for about US$5 in local currency in Vientiane markets and US$50 or more
in the USA (Evans & Sengdala 2002).

In some forest areas populated by ethnic tribal people in Yunnan and Hainan of China,
shoots or stem tips of rattans have long been used as food. However, no attention was
paid to the cultivation of rattans for shoot production prior to 2004 when two trial
plantation sites were established in Guangdong Province with funding from the
International Tropical Timber Organization (ITTO) and the Guangzhou Municipal




Forestry Bureau. In this paper, only some preliminary results obtained from one of the
two trial sites 30 months after planting are reported.

2 Materials and methods

2.1 Study site

Established in June 2004, the study site is located at Yinlong Working Section of the
Jiuwantan Forest Farm (113°23'39"E, 23°29'42"E) in Huadu District, Guangzhou City
of China, one of the five demonstration bases of the International Tropical Timber

* Organization (ITTO) funded project “Capacity building for the development of a

sustainable rattan sector in China based on plantation sources (PD 100/01 Rev. 3 (1))".
The site covers about | ha and has a mean annual temperature of 21.8 "Cand its average
annual perception is 1753.9 mm with a mean relative humidity of 76%.

Before field studies were begun, the site was scatteredly planted with some unmanaged
tropical fruits such as litchi (Litchi chinensis Sonn.), longan (Euphoria longan Lour.),
wampee (Clausena lansium (Lour.) Skeels) and papaya (Carica papaya L.) and some
vegetables. With slightly acidic soil type and pH ranging from 5.7 to 6.2, the site
produces a soil texture from sandy loam to sandy clay loam. Site preparation involved
removal of all vegetation cover and big stones, complete soil cultivation (hand
ploughing into a depth of 20-25 cm) and building of planting beds.

2.2 Species selection

Daemonorops margaritae (Hance) Beccari, the only clustering rattan species of
Daemonorops found in China was selected as the test species because it is an edible
rattan (Sunderland & Dransfield 2000; Wang 2002) and appears to be capable of
producing much high shoot capacity per hectare per year. Experiments in Lundao
Rattan Farm of Guangdong Province showed that, on an average, there were 56.8 stems
per clump of 1 1-year old D. margaritae plantations spaced at 2 x 2.5 m (Xu 2000).

Commercial seeds collected in natural forests of Baisha County, Hainan Province were
used to raise seedlings in the Forest Nursery of Baisha County’s Forestry Bureau,
another demonstration base of the aforementioned ITTO funded project. The seedlings
were 14 months old when they were transported to the study site for plantation
establishment.

2.3 Study design

Initially, three trials were planned: a spacing trial, an irrigation trial and a fertilization
trial. However, the irrigation trial was terminated in August 2004 because seedlings in
the non-irrigation plots tended to die from non-watering. Hence, this section only
presents the experimental designs for the spacing trial and fertilization trial.

In both trials the field layout of the plantation consists of four blocks each with different
treatments, planted in a randomized complete block design. Each plot is 100 m’ (10 x
10 m) in area, with 4 x 5 rows in the center forming a 20-plant measurement sub-plot.




The three spacings used are 0.5 x 0.5, 0.5 x 1.0 and 1.0 x I.O~m and the three fertilizers
applied include a bio-fermented manure (fermented fowl dung, ~45% organic matter),

an NPK compound fertilizer (15-15-15) and a mixture of urea (46% N), calcium: ‘

superphosphate €14% P,0s) and potassium chloride (60% K;0) fertilizers (hereafter
refers to as NPK mixed fertilizer).

The amounts of fertilizer applied to a seedling in the fertilization trial were 1000 g of
bio-fermented manure, 100 g of NPK compound fertilizer and 50 g of NPK mixed
fertilizer.

The fertilization trial plantation was spaced at 1.0 x 1.0 m and the spacing trial
plantation was fertilized with bio-fermented manure at a rate of 1000 g per seedling.
Additional fertilization was done once a year while watering and weeding were carried
out as needed.

2.4 Measurement and determination of harvestable seedlings

Assessments were carried out at 3-month intervals for the first year. Thereafter,
measurement was carried out at 6-month intervals. Some or all of the following
parameters were recorded: survival percentage, height of seedling (the highest point of
the plant), number of leaves and length of stems from base to last exposed knee.

Regular field visits reveal that seedlings with a length of stems of 30-40 cm and had
produced at least one new shoot are ready for harvesting. To assess the shoot production
value, a sample harvest was taken in the non-measurement areas 20 months after
planting. A total of 100 seedlings were sampled and the stem diameter including leaf
sheaths at stem base, length of stems, fresh weight of stems including leaf sheaths and
fresh weight and length of the edible part of shoots were recorded.

3 Results and discussion
3.1 Survival

Each of the trial plots recorded a 100% of survival of seedlings under irrigation and full
sunlight conditions 9 months after planting. This indicates that D. margaritae can grow
well under full sunlight given that irrigation becomes possible. From the fourth
measurement carried out a year after planting, we found that a considerable number of
seedlings were damaged by mice and a few by a kind of chafer larvae. The lowest
survival percentage (88.3%) was found in the fertilization trial and the highest survival
percentage (93.8%) in the spacing trial 30 months after planting (Tables | and 2). For
the above mentioned reasons, we did not compare the differences in survival
percentages of seedlings in different trial treatments as it remains difficult to determine
if spacing and fertilization had effects on survival of seedlings.

3.2 Height, length of stems and number of leaves




The effects of application of different fertilizers on the mean height, length of stems and
number of leaves of 30-month old seedlings were not statistically significant, but the
planting spacings were (Tables 1 and 2).

Table 1 indicates that the difference was significant between the spacing of 1.0 x 1.0 m
and 0.5 x 0.5 m. There was no difference between the spacing of 0.5 x 0.5 m and 0.5 x
1.0 m in all parameters measured. Planting with closer spacings produced greater height
of seedlings and larger number of leaves.

_ Table 1: Mean survival percentage, height, length of stems and number of leaves of
* 30-month old seedlings in the spacing trial

Planting Survival Length of Number of
spacing (m) percentage (%) | Height (cm) stems (cm) leaves
0.5x0.5 90.0 172.7a* 44.9a 5.6a
0.5x1.0 93.8 173.4a 41.8ab 5.9ab

1.0x 1.0 92.5 153.9b 37.6b 6.1b

* Means followed by the same letter are not significantly different (p=0.05).

The responses of 30-month old seedlings of D. margaritae to different fertilizers were
not significantly different (Table 2). Seedlings fertilised with bio-fermented manure
produced the longest stem which is the most important determinant in growing rattan
for both cane and shoot production. Although further test remains necessary, the results
may simplify fertilizer recommendations for D. margaritae in the study area or
elsewhere with similar soil conditions. This at least seems more realistic than
considering the use of chemical fertilizers in rural areas while planting rattans for edible
shoot production.

Table 2: Mean survival percentage, height, length of stems and number of leaves of
30-month old seedlings in the fertilization trial

Survival Length of Number of
Fertilizer rate (%) Height (cm) | stems (cm) leaves
Bio-fermented manure 92.5 133.7 29.3 5.1
NPK compound fertilizer | 88.8 133.4 26.4 5.3
NPK mixed fertilizer 86.3 145.2 23.0 5.7

3.3 Shoot production

Regular field observations showed that some seedlings started to produce new shoots
(suckers) around 10 months after planting. At 18 months after planting, about one-third
of seedlings had produced new shoots and their stems reached above 30 cm. This shows
that the first harvest should be started one and a half years after planting.

Results from the simple harvest showed that an average of about two new shoots per
plant could be expected while the seedlings are harvestable. The edible shoot accounted
for 41.5% of the stem in terms of length. However, while all the inedible parts (sheaths,
lignified parts of stem) were removed, only 8.2% of the stem is edible in terms of
weight. These suggest that the productivity in the first harvest is rather low,




Table 3: Mean height, number of new shoots (suckers), length and fresh weight of
defoliated stems and edible shoots (palm hearts) of 100 seedlings harvested at 20
months after planting ]

- Length (cm) Fresh weight (g)

Number of Defoliated Edible Defoliated | Edible
Height (cm) | new shoots stems shoots stems shoots
182.6£33.5 | 1.8+0.6 45.3+8.4 18.8+5.7 | 182.2+80.6 | 14.9+11.9

. 4 Discussion

This paper highlights our preliminary research on rattan cultivation for edible shoot
production in southern China. It is the first attempt to explore a new way to better use
rattan resources in the country and the market demand for rattan shoots remains
unknown. Nevertheless, we have already seen some ethnic tribal people in Yunnan and
Hainan have consumed rattan shoots for long as vegetables. There exists a potential for
commercializing rattan shoot production in southern China, we hope that our research
can lead to policy and other interventions that will make the rattan sector in China more
viable, and that will help Chinese rattan growers minimize the risk of failure in the
development of rattan plantation programs.
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Cultivation Technology of Rattan for Edible Shoots Production
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Abstract: Rattan shoots is a kind of green forest vegetable. This paper introduced the cultivation technologies
in terms of species selection, planting site selection, planting method, forest management, disease and pest

control and shoot utilization, which can provide necessary technical support for the extending of rattan

cultivation for the edible shoots production.
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A Study on Chemical Composition of Dendrocalamus brandisii in Yunnan
Shi Zhengjun, Hui Chaomao, Yuan Qingquan :
(Institute of Bamboos, Southwest Forestry College,
© Kunming Yunnan China 650224)

Abstract: An experiment was carried out to study the chemical composition of Dendrocalamus. brandisif. The
results showed that the amount of the lignin and holocellulose contained in the D. brandisii stem was close
to that in wood, the amount of ash and extractives was much more than that in wood and lower than that in
grasses. Holocelulose and ash were distributed with an obvious increasing trend along the stem, but there
was no such distribution trend for the other chemical compositions. With the analysis from the perspective of

chemical composition, D. brandisii is a good fiber material for papermaking industry.
Key Words: bamboo, Dendrocalamus brandisii, chemical composition, papermaking
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Analysis and Evaluation of Nutritional Components

in Daemonorops margaritae Shoots

ZHAO Xia. HUANG Shi-neng. XIAN Guang-yong. LI Rong-sheng
(Research Institution of Tropical Forestry, CAF. Guangzhou 510520, Guangdong, China)

Abstract; Daemonorops margaritac is an endemic kind of rattan in China. In this article,
contents of main putrition, amino acid and mineral elements in Daemonorops margaritae shoots
were determined and evaluated. The results show that the content of protein is up to 20.2%.
which is higher than allium vegetables (13.89%), gourd vegetables (17.82%) . root vegetables
(12. 98%) and tuber crops (11. 41%) and only lower than leaf vegetables (23. 8%). ’fhe
content of fat is 0.221%, which is lower than all of the vegetables, It is also rich in mineral
elements, and the content of Ca is highest(0. 824%)in them: the contents of P (0. 547%)and
Mg (2 780 mg/kg) are the second place. There are 17 kinds of amino acid in it, and the content
of the 8 kinds of essential amino acid is 118. 3 mg/g, accounting for 52. 69% of the total amino
acids (224. 5 mg/g). The score of ratio coefficient (SRC) of amino acid is 75. 23, which is
higher than Allium tuberosum (69. 803, Spinacia oleracea (66. 77) and Amaranthus tricolor

(61. 88).

Key words: Daemonorops margaritae shoot; nutrient composition; analysis and evaluation
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Abstract

With the aim of providing theoretical and practical foundations for storage and
preservation of Daemonorops margaritae shoots through exploring the physiological and
biochemical mechanisms affecting the storage of the shoots, changes in apparent quality,
relative electronical conductivity, percentage of weight loss, contents of Ve, reductive sugar
and total sugar, and activities of POD, CAT and PPO of the shoots stored under the following
four temperature treatments of 3, 7, 11 and 25 °C were systematically studied with raw
materials harvested from a plantation for edible shoot production in Xiegang Forest Farm,
Dongguan City of Guangdong Province. The study results are shown as follows:

1. The fresh shoot of D. margaritae contains about 90% of water. The contens of V¢ and
soluable protein are 1.88g/100g and 18.6 mg/100g respecyively in terms of freash weight,
while the reductive sugar, total sugar and cellulose account for 0.12%, 3.51% and 0.8%. D.
margaritae shoot can be served as a kind of good natural healthcare food. It can be seen as a
best-quality vegetable for the people suffering from diabetes.

2. The apparent quality of D. margaritae shoot varied with changing temperutres. Low
temperures (3, 7, and 11 °C) restrain the activity of microorganisms, leading to less damage of
shoots by microorganisms and keeping the color and luster of the shoots bright. The
chromaticity of the shoots trend to decrease with increasing period of storage. The decreasing
ranges of brightness and color and luster of the shoots stored at 7 °C and 11 °C did not exceed
10%. The shoots stored at 3 °C and 7 °C suffered from chilling damages on the 14" -day and 21*
day after storage. The storage temperutre of 11 °C is therefore the best temperutre keeping the
shoots in good apparent quality.

3. On the whole, the hardness, percentage of weight loss and relative electronical
conductivity increased with increasing period of storage. The shoots stored under low
temperatures (3, 7, and 11 °C) recorded highest values of hardness. The percentage of weight
loss of shoots decreased with increasing temperatures. The percentages of weight loss of shoots
stored under low temperatures was less than 4.5%, while that at the highest temperature of 25
°C was higher than 10.5%. The relative electronical conductivity of shoots stored at 3 °C had
been higher than those at 7 °C and 11 °C, due to the destruction of cell membrane caused by
chilling damages under low temperatures.

4. The contents of Vc, reductive sugar and total sugar decreased with increasing period
of storage. Low temperature storage restrained the decrease in contents of Ve, reductive sugar

and total sugar of the stored shoots, thus improved the quality of the shoots. The content of
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reductive sugar of shoots stored at 3 °C increased rapidly in the first week to prevent the shoots from
chilling damage. The content of soluble protein decreased during the first two weeks and increased gradually
thereafter. The content of soluble protein of shoots stored at 11 °C was higher than those at 7 °C and 3 °C as
a whole. The contents of cellulose of the shoots stored under different temperatures showed an increase with
increasing period of storage, in the order of increment of 11 °C>7 °C >3 °C >25 °C,

5. The activities of CAT of shoots stored under different temperatures increased first and then
decreased, forming single-peak curves with peaks occurred on the 7" and 14" days after storing. The
acitivity of PPO of shoots showed an overall increase under different temperatures, with the nighest value
recorded at 25 °C, followed by those at 11°C and 7°C. The The acitivity of PPO of shoots stored at 3°C
reached the highest value on the 14™ day after storing because of the chilling damage. The activities of POD
of shoots showed a general increase with temperatures increased. Shoots stored at 25 °C recorded the highest
value of POD activity on the 14™ day after storing, which was 6 times higher than that recorded before
storage. Shoots stored under low temperatures (3°C, 7 °C and 11 °C) showed relatively stable activities of
POD during the 28 days of storage.

6. It can be concluded from the above study results that the optimum temperature for storage and

preservation of D. margaritae shoots is 7~11°C.

Keywords: low temperature; Daemonorops margaritae shoot; storage quality; chilling injury;

nutritional components; enzyme activity

v




B B e s ettt e e e e I
ABSTRACT ...ttt sttt s st st s st ee s e sseses s s s s 111
FE BT 2B T oot e 1
L1 GIT5 oottt s s e e e s et et eee s 1
LLTTIEFUE R oottt e es s s s s s s 1
LI2 BIFFTH BITHIE S oo tes oo ss e s s e s s s 2
L3 TR H KU T T SIF oot ess s es st 2
1.2 FE P AMIFFTIIIR BEITIR oo 2
L2 1 FEAMIFTTIIAR coevoeee ettt eee s s 2
1.2.2 FATIFFTIIAR cooovve ettt e s s 4
123 FHHFREFFIARIFTTIERE oo e 7
124 BIEGUTFIR vt ssssne s 11
L3 T B FRA BRI TT I ZR oot e es e 12
L3 BT R oottt st s e s s e 12
132 ZEBTFTTUZR cooee ettt eeene e s ee e s eeesses s s ee e 12
LA TIFTTEEIRBE LR .ottt es s e ees s 13
R 7 e 14
2.1 BRIGFEBLGAEBETIVE oot 14
2L L ARIE B oo e ee e 14
212 BEFHTTVE oo e et 14
2.2 TRILTTEE oottt e 14
2.2.1 ATEEBII T A3 BEMUTE covoevvrereoreseee oo ses e 14
2.2.2 COUSEHTMTE coorereeeeeeeeiee ettt 14
223 MEFELIMIIE evooeeeree et se e e s 14
224 BIKIITIUTE <ot ee e s s s ss s 15
2.2.5 FRIIEIIMUTE oo cee e s e e see s 15
2.2.6 AT TERR T TREAIIUIE oo et 15
2.2.7 FHATELFFEIIMIE ¢ oovvooeeoeee e 15




228 U B B T I o oeeoeeeeeeeee e eeeee et et s e s st es s sttt sttt a s nanes 15

2.2.9 Y42 C (Vitamine C, Vo) FEIIIE oo, bbbt 16
2.2.10 FEJEFE B ELIIMIE oo ees e ss e ss e sas s s sss s sss st 16
2201 JABE BT BIIMUIE coovoeeeeeeeese et s ss s s s s bbbt e 17
2.2.12 ITEALYEE (Peroxidase, POD) WEHEMTMIE cooovvvvvveerieirenercen s 17
2.2.13 WA 4LEE (Polyphenol Oxidase, PPO) VEPEMIMIE covvoevveevererieriereerisecivserianne 17
2.2.14 MEMNERE (Catalase, CAT) WEHERTIIIE .oovvvvviiiiiee e, 17
2.3 ALERIGIRTI oottt st 18
230 TETEAUER oottt et 18
2.3.2 FRFU oottt 18
233 BHRGETE FAEB I HT cooooeve e ettt 18
BETEE BEIL G T oot 19
1 AR ES ST EIR (TP BITEEIFIE (oo 19
3.2 JUE A BRI BB AN T AN FEII T coveereeeeee ettt sissas 19
3.3 B VB TR T B B 0T oot 19
R N D o oyt 2SN a L 2 20
3.5 RENEEEITIA B REA DL IITEI oot sasesans 21
3.6 ANJANE BEI T BB OV IR BB vttt 22
3.7 TR FNE BRI TN HHE I D B ZKESBIIEI oo — 23
3.8 N [RNE BRI BRSOV R M TEM covoveess et 24
3.9 JEVELEE I gt R S o AE NS L S EE I BE T oo e 24
3.10 ANFEREE AT FE R VOB EIIEEI oot 25
311 AREREE I S S AT T B BRI e 25
3.12 AN FIR IR SRS DI JERIE T B I REI v 26
3.13 AR EE I R S E S O BB BT B I FE I oo 27
3,14 AR BE IR B S A e ZR T BRI oo 28
3.15 ARENEEE ST B HESFF Lo POD JEPEMTFEI (oo 29
3.16 AN[ENE I iR T THE S0 CAT FETEBUSEM oo 30
3.17 AR B AT BEHE S 00 PPO FE PRI BEI ovoovcee s 30
3 L8 G Tl 0 T oottt 31

V1




AL BT ettt ettt e 33
A1 BT 0 L B0 TRITFIT oo oo es e s e e 33
4.1.2 AR S P A B T S T TR EEI oot 34
4.1.3 N [R) I SRRAR B St B RS 00 TR BB AT BT oo 35
R W N il A N s W L e Y D a2 SR 37
B2 BETR oottt e 33
A3 FEEH oo et e e ettt e 38
BETE TR vt e e eee s e et s e e sttt ettt e 40
B R ettt 45
FEBE AT T2 TRITETT oo e e oo 49
B T e e e 50

Vil




F2-1 FEH......... T “18 .....
F 31 BET B T 2 AT oo e 19
C AN Y LRt ) i SOOI L
233 BB IR M oo e 20
% 3-4 HHEFIEP MRS BB ZE T ZDTTE R i, 31

B 11 RBEZEIRL . oo e 13
] 3-1 B OFEAR BRI R B 00 2
B 3-2 BB E OFEARRICIRERE T EFERZ.. 21
B 3-3 BRSO AR R TR B ARG o 22
B 3-4 BBEFFLAEAR FICTRIRE FREEIZR AL 23
B 3-5 BRSO AEAN R PRI B TR 7K B IR 23
K 3-6 RS EA IR FREEMBN .o U 24
B 3-7 SRS CoAE N TR TR B R AR BB R IAE enn24
K 3-8 EBEFTODAERRICIIREE T Ve BRI 25
K 3-9 B O AR RO E N A R TS B 26
K 3-10 TREFOEARN R TR E TR RSBV .26
B 3-11 S ORI T RSB 27
K 3-12 BEAOERFI B TARER SRR 28
B 3-13 (a) BHEF AR REE N POD FEHEMIARLL 29
K 3-13 (b) BEREELOEMRIERITIR T POD VEHEIAE. o 29
4 3-14 SRS OER IR AR CAT YR HERIZR . 30
K 3-15 BHESOAEAFI IR T PPO FETEMIZE . 30

VI




1.1 3|
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(Calameae)'. BEFEHY)5)25245% Dransfield 18I I5% 13 /8, L7050 600 A BRI
WA, SEPFAAT 10 J& 300~400 Ff, KIFHALHAT 18 8 B, PHIRGIH 4 BG 8
AFFHE)24 F, HpBRREIERK, 4G 370~400 F, IRE AF W AR A HOH
A%, EALRCRBRILL 27°30°, FIEZEILLE 29°30) A RARDME T 3 /8 40 Fh, 4
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S5 BT XUAR A A PO AR B RN B i B 0 AR X, A TR 42 [ 1 90% B 7,
RN AT ERES ) LA, 73825 76 2/, MEsnXaits. &,
3HX)E) VIR IR, 2 8 19 Bl 16 ASFHE),

PRRARERDR AR 2, = S R LR = B et S TR M 2R 7= T4 A [ R A
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g = B JFRHRE SH M A B 51 S M R S8, TR LS R E R, AR 2
PrAist s R RERE A SR BN . BRI R T A, X SR R,
LR B B IR, AR A SR AT SRR B3, 5 70 SR 0 L S 4 B < g 11
o WA, REAZHR A RESHR BERES . ST N AN (624 b fr
AL B PR AR BRI VEEL SEE A HAbH T .

S (Daemonorops margaritae) )& TR BN Palmae) HHEIE (Daemonorops), JyIR[H
R, RIRAT LGRS &ty GEME 23°30N DLEIIS A&, ) s, 2
P 5 2R 0 T R I AL DR L L T AR RN SRR AR R I R —, 7SR
PR O FRE A, AL TR RAG AKISAER L va A  . WEE A,
ABEGR, BEEM LR, LU iE, BE RN IR E BRI RS RS, H
AW SCAB A (B AR R R Fh— B AT SO %, 45 B S 5 R A, 4
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[ RE ) 2 [PD 100/01 Rev. 2 (D]”

1.2 ERASMARIUIR B A
1.2.1 E5MAZIIR

1.2.1.1 AFAHRE 528

1753 4F, MRESEATH B (Calamus). 1902 4E, Beccari ST IHITHA . RS
PEWESY, WA BRI 16 NERE, HE{E (Asiatic Palms-Lepidocayeae: Part I: The Species
of Calamus) %44 B B M 0 A FRIHRFIE . AR A ORI 05T T VRE0 A 3
W, HARIE IR ANNHCRTEFE UFE 3 A TR AR 55 £ HEKE 45 10 )8 40 1 16 250
BI, 20 4 80~90 £EAX, HFHETE 222 A TR LRI K & . Natalie F11 Dransfield J3
YYFN R Go b AT Tt BSRR TEAS . ADIBRR T AT R, AEAE R A A
RGO RIE IR, JEAEh 13 8. B A NGEKM LRSI 1987 4 Uhl i
Dransifield 2 H ), SARIIFES TR, B, WEMEET TP, ERIET %
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TRUMH R R R H g, R B SR A SR
1.2.1.2 BERRR AR 22 5

AR KRR, BB ARSI S T ERIRR. A RBE i
W A BATEACRE, A 3R o O M 6 AN R A6 Y . Dransfie™ R 3, sk
POV 5 AR RETETE IR 1 000 m Ab 2 R4 B35, IR 1000 m, 1RIGHk 1 — el
BB MR, HAERZE R R T .

TSR A BRI, A K AR RSN TEE. FRE,
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B AATEE A A OGRS, P T SRR R E I R By R, A

3




BB ik
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Beo SRR . SRUCFII o SR o B S TR P RS AR AR R SR . — Mkt R SRR
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MR BRI, A i AR 2 (I R BT S TR ES) . ERT 1994 SEIT UG A
SIEMEEERAR, %2001 4, 755 AT, B 50 AMRIGERA 100 hm® LLERFHE
Pk. T.Evans I N7EZHE & FEE MR N TR A R T R WIS (BT A RE B 1 5807«
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BT 4

R EHEI X BB, KRR LGRS0 tl, EhE 23° 30’ N
CLRE ) 2R A0 GBI, IR R ENEEIR 1 100 m B9 LA SR AB ARRI K A AR N 359
. EHEAFRIAEZE A, KA 50 m, #RHZH 3~5 om, ZRyHE
HL0.8~12 cmo IR RS RBEIPR AT, v 1 i TOLR 152 70 2T 408 - Sl
I KOG WU SR AR RS, 2R F IR SR AR 2L, T 15~40
em. WHRPRTER, FRIEAE, MERERRR, 6P Hh A B ARR, SN B R ST
RELERTE, B 1.5~2.0 om. KRB LEE, RANEERRRE, BRKRK, B,
TRE 1900~2300 g. Fp-Fayta, BIR, Bifd, THE 1600~1800g, /KK 330%~
32%, FRAEREIBIAEAR, SR TR B SE AR R 2502,

12.2.2 DHREREFHT IR

B[ R TIER A TR RRIE I S Sk, AR, BLIE ARIBIFA A8 BE BT SRS R AR B )2 A 20
et 60 SEARBIFAEDY. 1962 4F, f EARRIBR B MO R B 5 BEAT T Ph T i e 2 i 2
B, FRTFRE TR EIRR. WG, M. Ul S8, BERT RST8] Mk
Brmet,

W 23° 30'N LARg, E P98 20~24. 5°C, KR K T-2.8°C, EEFFE AT 1200
mm SRS AERIEX . BRI AR TP KB R . IR ER A e
B, EREE B X R R TR, AR AR, SRR, 1 s A T )
ELBUANZEHE o [R5 FE 800~1 500 #/hm?, PLH B HE 2~3a, EHIME B LA 40~60%.
I B ST A AR AR BB AT 50%, LHEE, B LEIURARAT 2%,
BEKT 0.1%, EBEKT 0.01% , pHA.4~6.7. £ 15CEMHTF, HERTLE 29%0 %4
TOKERMREIE, BRI TS 6 N . MBS S AR AR
ARERE T FEORT 4.0 A, R KT 25 om, A 0K F 5.0 B, BB AT 35 cms8
FAREMBABRECR T 13.0 8k, 12 4EAE AR EHE = 8 7 000 ke/hm?, A WP B
MRRBORT 50 #k, RZEKKTF 100 m/A, SRRE AT 10 000 kg/hm?P,

VOREATRABE ) . AEMETEZE R A R ZE KA AR I (388 0 i 1 k. B bR s e 4t
I Y, WX 5 a 13 a RAUHTEE D RIS R B E MR EE R, MR R K
KRZFEW, B4 13 a MEARZEK TR ELN; EHG 13 a, H9 AxpsE
ORI, AN A IR IR 7255 RO B RSB 5 2 2 R 388 o ot ik
ANFVE R B 2R BT R T I T, A2 s B iR A bk
P NIRRT S L RO RSB g Pl b, AR T RE 25, LB 3 333
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Fi-hm? 5= B R R0
1.2.2.4 FERELTFRIEIIFTIVN -

PIRERH . HOBRACEARE, SRR . BB 6~8a B L 2R, SERWUKR
10~12 a, SRUCIAIREN 4~5 a; ka4 E PO EMRE SRR WIS HEEHELL 7 SFHERAN 6
EFW NG T BEE R . VPRSI MR RRE T ORI, B IRIRECR AR08
JEEFZE K SRARTREE A B 25% ~35%F0 70%~85%. KIERKEEM 2 a, UEKALYE
Hit, 28RMNED50a, UHAHEELEHN, S8 25~30a. 7625 a WK
ZIAP, Sa H— N RMREH, AIELERIR 4 K, B IREFSJEE 7 865 kg/hm® , 25a
ZE WP KT 3 800 kg/hm?, JABEAN 11 169 Jo/hm?, P2 155 064 Jo/hm?, i\ 135
707. 06 JC//hm?, FHHMEKT 1600 JG/hm?, PRI KT 28%. BHAE bR RIHE K,
BEAR 13 a PR AR AW, TSN R IR . NESTIi S8, BE
A THAERH % 3 mx3 m 813 mx2 m, ATIIRERE BT BRE T HERNEE
B,

LRI PR (8 A K F SR SE . I RO 208 A 3 M 2 0 kHE . FIAR S BF e shas
PN, AN T ARBIBNFIR™ AT &5 A LU 4 45 Hh B R B B ) (T 2
EPREE R . 7E 25 a (BN, BB AEILER A SRR, R L
TABE. AR FERATE, BAEECRNPURIRERS, KL EREARTUAR
Be iR, ZVONEEE, WTEBLRMKRXZHEE, REtkeE3E TEREs I
ZAEH. | |
1.2.2.5 HEESTHEDFHFRIVIK

SRR AR AP BE IR 2 BEME T 00T, T % B A0SR SRR L, IR AE AR
Bt MRARPRAN N T AR A AP FR AT O R R R IR S, B> T B2 Wt
THEARIHFE, R0 RMIET TN IER.

WA 3R R Fh I, B VREEAT RAPD 4 TARICHI R AR R AN 3872 15 40
1, RIS IRCER, SR B TR N, KBS A AR
THRREA, T RS R R R R R AE NIRRT . A e AL TR RERY I AE
FHL. NSRRI BEIEAT P PR A AR K MR R B 2R 00, MR A () 25
PORAS S RS G B, RS 2 m IR AT, 5 RS A R R MR AL S LA AR

RIVZ FEVER RAPD ZHEIERA —E MR &1
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1.2.2.6 HBEAEFRMEBFATR

ARk, EFMﬂﬁ%‘%&%%ﬂkﬁ%@?ﬁﬁ%kﬁXﬂ‘ﬁfﬂ%%ﬁ@%%ﬁﬁi&ﬁTK%E‘JW
TR PRSI 1991 4E3E I N TRk A7 5 I Fh— 2 S RS B S ) Bl 22
KAILEFEAT BN BOKEY. 17 FEER &2 AL BN RS TE.
b RSE. mAM. MR, DHERR. $4EC. B By R4S, . & BENT
FURBEE, T 27 MATEM 12 MESESBICTIIE, BBk e T LU
ATMBFMUTF R M. 2007 FRESEY B R RIEESE R FEES. 1R
Wiv WEDHEROGEMRAEL, W, P, BT —emieshag. s
AR 17 PR AEIRIN & &L, 4R IR M A AR B BE N R SRR L, B R
BRMERTIESR. #3E. MRS NHE.

123 BRBFRERAMRHER

WRIETHIRR, A RS EEORE RS R R E R, (80 E (R ep - BidE
R T, O VE R BB R NG RIS BOR A S R A R B
TR, (HR BT A SRR L S RB R AR TR, FESMEaE. O
ECHCE PT R, RURTE T b R 8 AR . 2B AT AR Sk £ FH 0 SR I e S de
BARBAT T 4598, FEAREL T LA .
12.3.1 Y37k
1.2.3.1.1 I

B S RIF BRI AL, DAAERR & SR B IR V5. MRRIE IR, 0%
ORI TR PR R . VR — R IR 7E S PRIEI P, POl R, ks, Wik
BICREERSH 8. HET, SERE— LRI, SR PP AR T 2. HERNE Y
2 AT R OR B0V VRIS O ARAR B DL R A R T BRI o B W B i SR AN 4
U3 TR SR L T R M, X AR B A
R el PRV, TS — R i e VAR IR 70 SRR UK DL L I SR B 4 E R
HRGEBEATICTEAT — PP 750, IAb 2 SRR o R — 7. AT MG SR 3R 1 2995
RERCR, AWHINTIR, WD RIS HE, TR A A I SRR, AT A SR I
Wie PSR ER ISR Q) C I 15 d, JERPIR BRI ELAE(1041) C IO TR 44 1 R AR
T 318%, VLRI BAH T R0, (ER, PRATATES R RK, KRR, O
RRARZE, MELUIIN TR REFICRT M. EAEoR, WIS & e — B (RS e 2%




B i

KA L O2H T — 2R 55 P EPIE(120.5) CRIR F 454 PE R MR E S
o, AEIER AT B AA R 50-80 do PTAEERIE, B 0.5 ecm KAl PE HEBAS
B, 7E 2-4°CHEE TR 1520 d, FMERIIAE 900%24 . B4h, IFHORFFER B 2
CHMT, W20 d MG SR BT i TSRS 1 ClIERE A
TR (-18°C) AT LAME AT 58 AR SRUBA 2 90 d 2247 '
12.3.12 MAP {5

MAP {4, Bl RS S (Modified Atmosphere Packaging), J&—Fh:gerA Ik
AR AR R AR S AR R . BT, MAP B — BRI TEEN
R, HAAHEEART K, B2 REREEF R RN —. (REFREA SRR
A P S B S A B R B e A — N AR ER, SR AR E TR S
YR A BRI AR RS AR S AEE, HH iR AR R
BB B AT, A7 SRR E M R B RACE . AU ER T E AR RS
COz» Naw Oy CO, FERMKIE T AEMGINH— LA W B0, HADEMPIEER, BA
Bl — S REH M A K Ny RSk, —BRASaRRELEEN, AR
SR, AR R, 7EAMASE P REABEER AR Oy W MERER e R
Mg e AL, JRREREAE— S E Y. B, O, R4EFEHIIF R ERSEa VPR AT Y
VE AT 2D () —Fh S dE, BB O T LATIHIR 2 SR SR MO B I A B TH . TFUR
B, P 3.2%~8.3%0, 3.5%~5.3%CO, IAALAE T MAP AR B R AR LI,
EMNELE 4TI LS 2% CO,. 5% O, F0 93%N, FIFE B A 4T, IR 60 d V3 REIREF
R SR FATEE B R A EMAPR A RIS, B2 SR
BRFHPY, FLAESC SR AUREAEEE N 0.04 mm HRSURS A 2%0,. 5%CO;
A 93%N, KB 20 (PE) 480, 78 10CHKM T, TRUEKETHIIREN . 7R,
WFFT R DL MAP V8 (8 75 35t 1T DUAE K 2 48 (1) B 42 3107
1.2.3.1.3 PRI

TR T S FRAR i, A AR G ORI IR 2t b, BB E Y B A R —
SEE, MR ) RS RE R, IFEIC A A R 1 2 PR R A 1 — P R EE T i I
JEA B F R LA 2 SRS NG AR RS BRI e H2E,
B (2 Ak s AT YRR VA S AR AR B A 0 A A s T ELAR S AT AR e i AR
AREEARTIER, EHRAERHENRE . AU, WS A BR RR ffa) 2L
WA AR ERGS KT B, SRS AR IR, WA fr, T
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PLiEF) 50 dB,
1.2.3.1.4 HeWH ik

1) BEUEEL SO0 B — R A B AR IO R R AU A, B RIRIE LA S, T
FARITEN L. S HIRR R KB, XX, Eaikham
STMRIRAV, R BT AN, e M T S ARG S T AR, A
R EE(Os)s 0.3%Ver0.5%HFEIR . 0.05%% i 7 4b B0 A BE bt e, T LIGE
FREE] 25d BLE, IF ELSLUAN S 45 A SO A8 BT AR I 0 M OB BT 4,
PR, 0T AR ST 0 AR 2 7.

2) BOBALER  BRUEAE N — R BB, MR R, K. LR
BT« B A e W 5 T B i PR T BB AT B 38 P

SEOT AU R RS, IR A . BB ROKE . ik, AR T
VTR REER B — PP B BT R M M A BT 8, R R F 4 S b (g 2%
B UK. BAREE) MBI RS, SR ZH, NEEE NG HE S
SRR, AT AT LUA R e RGN B .
1.2.3.2 $b2E i

AR S LT =0 (1) IMAREREIK SO, il CO, fRIL2ERA, I BRI
BRIREINSE, BEHUHEM COySO, Nt RGN IKIE ST, WDESBIREE, Mk 2
AT R AR s SO, REMIBIM T EE VS T, AT B R B 1. JR4Ri,
FHNERRER R EGRARENEEM—, 1 SO, 7T LANHI N A R ans. s
SRM 2B (1-MCP) FIEAR B BC 1 1 [ B 2500, V7 0 S b A 220 978 A e
TEH, WRGZET4E MR, REETIATE 30d B L, (2) FESRHZERE. LB
SULLANAS o 4P FH 5 PR L AR TR 4 o Lk SV IR 47 S e, TR . (3)
I P PPN LR I (O UG B R BT ST, RIS
7E 0.3mol/L BRIREHR P 40s, FHFLIRE, SLIREE, FLIEHE AP (0 H R 59 18h,
BRI BECRAF AT AR (O EAR R, UE S PLIR BR 7 (050 X0 45 25 0 A A R 4P (O3 L
1.2.3.3 AWyttt

PG I RIAL 22 DR WA . 28 P IR B B I3, TG
ST S B T VR S R PR L SRR R AR, R . Bk, FRR 4.
THMEWREER AR, TR B TR I A AW e AR 3 45 1Y
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Ci

e AR BRI ER 2 kL, 38 I AE W REF R A 2 R 2R AR RIEOR, X
HRAT BN EE . — BB RS A M S SR M Eh, TREMIER, BUEAEMREEY
FiA s B RO INE R, ATABMREERT IS 1R . AV REFY PRI T4
5 H S AR SRR Y, AR, L. LR WM R R R R
ERRT AR, R RIS Y. LA RIS IF R R AR B R e R
FEEZMA, FEHAK. I RSB PR,

FEVEE ) B AT LR R A — R AE R R, JLER. B#. TF, BHRIYF
R, ZIE AR S AR, W R TR RS AE R, HEIRR RRR
EEPHE A RIFREEN, EXEME. SoRmEla-— e mlER; RS T
MRESEETHESSNHESBRB TARENESY, k. MEEREETE5HE
A LLIE ST AR . IR BT AR TR R BT A, PSR AR
— MR S BRI B R 0, WA B A B IO AR R R SR BB M IR B b
BN, AE ACIRR, FINNERT 94%4 1 T I AR EE 25407, 5340, LA AR BRIk
Prea s, I RR Y BEZE 2 FERAT I o B RS X G AT SF AT IR AL B, JFAE 3
CAR F I, AIRBEHTERIATER, B2 AR TR i 1 20,
B B A ISR 2me/g JBE 2 H R ME+20mg/g SR 5ERE+Img/g I IERR IR AN 4 1T S BT ik
B, BEIBIZRRE R RGN, BIUST B RN R, ATINHIHA A .
ﬁﬂ%%%ﬁ%ﬁﬁﬂ%%%%%%%%&%tﬁ@zmm,ﬁ%%i&%&%ﬁ%ﬁ
K], FER TR od PR AR SRR AR RLAFL, |

B Z KA IR - IR E (1-methyleyclopropene, 1-MCP) 1EA—Fh 44
TREER, VDA B R b R AR BRI ST 0HT 7 . 1-MCP 2 3 XU ORI AL
E&Y, USRS TELE. BRERTTER S MmN g s, Mol S2aa s, Wi
I 2055 SR SE G B g, 5~ ZHIHFIAEL, 1-MCP RALHE. KA.
BB B, AN BB 0 M BELIT P R M B AR B AN T LI e SR 208 PR &
W SER, T BERACEREA, EBIRSLAHNN S5 525G A B IR S0 LA 1Y)
U, SRSEAREIE W R R 0 BRI R G R AR 1-MCP UL
S 1uL/L B3 BT N ALY 24 h 5, FIRZMGASESE, W T3 d, SAA0
BhEATHE 88% LA L, LEXT IR 12.8%% ), SR ChRuh 4 8, 2 CINILS & 1-MCP
R BR 5T LU R /b 1S S dE R C A SRR IO, ERFRCEARM BT DIy, Ho
SRWER, BERARBE R, MR 5 B I R i 3 .
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B B

FT, (REEDFTOT 0 IE B AR S b, FHULSE. BEEEY2E. BT
TR AR R . A7 VA 2 — RO ) B & T TS0, R R bR A
BTN R E B REFIRAT R F4h, A5 MBS0 1A o P T A e 8
TEXT R STRB. FMBLARREE 5. RAVELE, RBR B IREER A — 2Tl
BAVHARIRMEI I, 28, FRBORHE, kEg MBI,

1.2.4 ARITA

FRRREOE A a2, R IHATRE T Hhi B AP 5 v BB e A MR s
RV ESMEHEH AU T, BEEENES. BHERESHE. @
SRR ARSI DA IUE T4 A8 B BAE, ¥ R AR REER SR AT i
M52 AR, BRI . N M E . KA R 28 RIEA
TSRS H, BRGLTHER TP &5 R EIIR. Fit, S
HFUI BRI AR LSRR, (BIEARKIRRA A R R AT o 2 R e i R R4
SRR H AR AOBESE, ELO A A 7 T A SRR SR S P S S B — SR
T I, AR A TSR ol R % TR IR 577 5 -

1977 ARG AR ST BT AR R R, VB BT TR IR K R %, R T
EFHBIR A AR TR . R R I EIIE R 3 R 12 MR . RATTRE T R
PSS FRBEAA D RAFAE . BRI AVRAT . PR BE IR SR
SIAIIML, BRI, FFERGAERA, B ESS SRS T, AR
IGGMERR RIS . VEA TR BB, MO IS MR, &R R,
SYEERE IR, FURRERSIR, TR R TR, BRI, i, 2
WA BTN BN G T BRI, B~ ) N
IR, BB RBINTR, 76 0F R b H B TR AT, £%. AN
5.

SR W SRSCHR, IR, (LSRR AT I N TR, RS AL,
I H G EUR W] SR OACR, (R A MR Vo Iy F AR A ) . 75 SRR
PRI PSR RT3 S R BT, O BRI B S5 . A8 303k B
B LR B2 0 SR AR R AR - (IRU RO HEAT SRR, TF 60 T 18 o MR R A
BEEHT R, AN T F MR IR BT 25 1. 3 RASRE I 2 Fh 2, 250
BT b T 5 0 R A2 R 06 £ 2 B




W i

1.3 AR BEFREMFEMRAR

1.3.1 AR B

ACHIFFE LSRR o P B A R B R —— SR 5 S SEI R, R
VARG, - IP 3T S I TR 580 B R0 0 ST R L e P B8 R TR A, SRR S
PR T IR S MR AR AR S AL B A . OB 0 SRS 2 B LR AN B A AR
e U C BRI, BIERIMGRIREE RN SRR, LRI
BEREE, HA S TER RIS RE L FOEE AR, T, HE . BB E T
RAFHR AT 2 B A R . N B TR R R 0 T R 0, (R R VR 1)
TSR, )T A SR AR 0 & B8R R GRS I, 727 B R VE G

RN

Al o

132 FEHRAR
(1) B LR TR I a2
(2) BB R ALHE R /MR B FR A AR A
(3) SRS R A 08 s I T
(4) HPRS BB IR
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14 RHARL

SRARAR 7] R 1) B R 5

A 4

IR T 7 d,

14 d. 21 d. 28 d

_—

y

AN TR E T SRR 54 1 S R

B IR FIE

B 3 4L

bE AN TR S T 38 7 55 fK 1
An RS AR B TR AR I AE 4L

Y

PTG G I EA AT I
RAE A IR TR

B 1-1 HoREE LR

Fig.1-1 Technical roadmap for the study




B AR

T MRI5EZE

2.1 RIEM RSB 5%
2.1.1 WEesr4

A SRR I S B AR R, 2007 4F 9 BSR4 R R B L 5
Phitisn, ERERN=E.

W SEAR ATV B SRARAR A 258 3om BAE, PR BT B MR SL ST, BN
SR B A LR 60~80 cm K HIZ5EE LB A-1D.

TIEHRHER, Bk NG, TCHBHUWRG ZE B TR

2.1.2 &3BFHE

EZE B B3 AR SRR (L A-2), TRNZR 20628 B4R (PE 28H93UK& 0 80 cm X 50 cm)
t, SSOHLE. ABIET 3°C. 7Cy 11C, 25°C G R ERANTHIE 28d , F7d M
SEH AN AN E A S AR R .

22 WBAE
22.1 AIREPDEAEMNE
SRR R 5 R

EREEERG)=TITHANERE (g /FARNER (g X100%
KB HER)=EHANEKE (cm) /FABPEKE (cm) X100%

222 BERNE

1 Minolta-CR300 2 (HA) 4 Hahill (2 vh AT s D il e . LA
LA CR2 JEIR, WOEBEEAEN 10 mm, VL EABCHARHERROT . A AR C/2 JEI T
X (). Y (). 2 CEE) 2914 92.78. 94.64. 10827, J5E L*. C*. h - {H,
TH=K. Hp LR, A, WHEAE (00 2lE (100); C* Nl
AL, he NEEMA, REFORE, GMRE TIGHE 3R, RIFHEK, WERRTTHER
20 cm, JEME DAL RJEEE S em WAL BIIIEUAS AL IEFR LA b CHE.

2.2.3 FEERYNZE
REEEAEF Tnstron5542 BIRRREH-NGE . BOEEHIS N FIFR, B8 m, HLBI)
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BE MBS

BN 300 mm/min. FTFHR, WAKEIFFAE 5 om &b, WEB— i, REES om

LA, SRS, BAEENE 3 RS

2.2.4 ZIKERIME

KABFIENE, B R—ERE N 3 IREORIRS, A0ETF 3 ML
H, AT ATRSFRGERE, 105 CIEEMAAE 2 h 5, 75 60CIEEMEASHT 4 h
FIEE, HEHWEIGH. UEEERIMIT S KE.

225 KEZERNE
KAFREENE, AR ERYIAE RGN T ERME, RERT PE &8
H, fE7dR—IRER.
RER= (UHER—C/FER) MATERX100%

226 AIIAMEARESERNE
28 Braford" 5, RAIZ D (G250) Haik, M5 595 nm kb Jeas pE(y
(ODa4p)e PAZFIMIEHTFA (Bovine serum albumi, BSA) fbF#Emhss . SRR EE =K.

2.2.7 #HX @#zaﬁ,ﬁ"

SRRV, BNssh. WA K S FFAEE 20 em $40, b . F=
AU, REERA 1 mm, JENE X TRRE T, HEETFKbE=
AT HBTLERAR . A S0 ml BTk, AREHEHREHE B8
AN, A DDS-11A B HRLSAGIE B SR, Zh 20 min J5, AHESEH, HlEEE
HSE, FOEER 3 K.

FIXT RSP AR =FRE 1 A/ T35 20 4041 5 X 100%

228 AR ENE
PROEEFZERIHIAE: 1D 7E 6 SMRIF RSB 0, 0.40, 0.80, 1.20, 1.60, 2.00ml
SPYERPRMEIR, ARJE A 2.00, 1.60, 1.20, 0.80, 0.40, Oml 48K, H247, W
FRERIR T 42 0, 40, 80, 120, 160, 200u g. 2D WM 0. 5ml2% EE, B
WEEEI 5.0 ml R HoSOs, 28 RIETF. B4, #% Imin. SRJS57F 620 nm F, RIAKH
FRAMERIRNROCE. 3 LAEOER D ¥ (#, XMLz aih X M, k

G Y B X AR R R
FRHRORCTHREA 0.2 g FREAiTR, BB B8 S, A 60%H,S0460 mi, 54k 30
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0% R

min. B AIF RIS HEREIEEN 100 ml ZEM, H 60%H,S0, ER2ZIE, BHEA
DV EIEW . B Sml L3R 100 ml B, 87K LA BK MR EH RS .
B 2 ml F RS IOV T BV TP, I 0.5 mil 2% B, HAFEEEDD 5 ml Kk HaSO4,
2 BT, B4, BE 12min, WE 620 nm WATRPOLE, EE 3K

TRYE A FOE L P HFESR M AT R IR, REH PR SR AR SR

, Y (%)=Xx10°xAx100 /W

X— % NE AR AERESE (g W—HERE ()

10 ——¥F ng Hebimk g MARK A—FERRER

Y—FER P RERS R (%)

2.2.9 #E4 & C (Vitamine C, Vc) S2HINE

SREHEMIA T, R 2, 6——EMmEemAkhi el e i Ve 8. K
D 20 g, N 2%ETRVEW D VFRTRE, N 200ml &M, DL 2%EREEME 22
B, BETLUE. WHRERUER 10ml TR, FHERERN 2, 6— " SMEImRIRHE
EHMAt, B 15s ARG R, B TR, FE, P10 ml 2%5HRIEANZH
H L For TR e, EE 3 K.

W (mg/100 g) =(Y-Y1) X AXbX100/BXa
W—100 g FEAF S AP MBRERE  Y—2 O HFER G 2T 4

Y1 S R R R 2= T B——{ 3 I R PO i IR B T A
b—HEdh e AT a— R A AL

A——1 ml GBS TR IR A 2503

2.2.10 IRREESERINE
SRR @D, W1 g 0T 50 ml BOESH, AWK 30 ml, HhKE
t3REC 20 min, REAE, FEIMAMZEEKE 40 ml, FHIELDE. BOER 2 ml T 10 ml
ZIEERAE T (EE 3 W), RN 0.5 mIDNS, WKH 5 min, FFIIA 2.5 ml &K, , #
HEZER, RO, LA HQmIZK +0.5 mIDNS+2.5 ml AZEK)ES L, 540 nm T ELE,
MARHE FE P A AR B A, SREIRARITEHALEEME R, BE 3K
' X=(MX V)(M1X0.5) X100%

X—ik GRS &, % M—i% R o 4
MI1—HE 2= w3 ' V—HE S PR B AR
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R BRI

2211 BHESENNE
KHBEE k. AR 1 g 0T 50 ml B0, MAMES 6 mol/L HCL ¥
VB 10ml, . /KA HPHREY 30 min, A, FEIMAMRBE 6mol/L NaOH ¥, 4% PH
EiE, REMANZEKZZIBE 40 ml, FHIE4TIE. BOE®K 0.5 ml F 25 ml ZIERE
FEER 3K), KIRMA 0.5 mIDNS, /K 5 min, FEMA 9 ml XK, , BHIZERE,
7R, LZFE0.5 ml 7K +0.5 mIDNS+9ml XZEA)ES L, 540 nm FLb, MARUETT
FEPERRBOR SR, RERARIH M EARSE, FH3 K.
Y=(NXVX0.9)/(N1X0.5) X100%
Y—EHEEE, % N—7K i J i B B 2 e 4
NI—fEhZRH V—Ff i BB A

2.2.12 ENYIEE (Peroxidase, POD) EMHAINE

SRS HA I, KA ROREENE. WAWBL 1g , WA 0.1 g BZMGE
WEMEREH (PVPP), BN 3 ml 0.15 mol/L pH7.0 T4 KIS 22 MK (PBS), WHEEA)INE, 4
CARIEAAET 15000 rpm %50 20 min, 4RI, ﬂ%%%zﬁ&ﬂ’wﬁ

3 ml B SOV AR R AP ALHE 0.05 ml _E3EERE .« 0.95 ml 0.2 % EIARIA 2 ml 0.1 %
H0; » KHETHWEOMS, EHE (HA) UV-2450 44T Eﬁ‘fﬁj‘ﬁfﬁf*kﬁ.bh@
WEAE 3 min P ODuyzo HIALE, LA IOLEE ARk 0.01 MG S n(U), B
3 K.

22.13 ZEAELEE (Polyphenol Oxidase, PPO) FE%&YIIE

SRS 5, BERRECR POD. 3 ml (KRN Ak 2 H 84 WK 0.1 mil Rl
2.95 ml 10 mmol/L 4BE "¥ilk, 7 398 nm N EL{a, %z 180 PPy OD A1k &,
PLAE MBS FEARAE 0.01 SIS 1 HA7(U), EE 3 K.

22.14 SEHEEE (Catalase, CAT) SHEIERYNE

BISBEEG 1 g , I 0.1g R MR LT (PVPP), fiIA 4 ml 0.05 mol/L pH7.0
T R ZEph i (PBS),  WFEESIY, 4°CARIEAAET 13 000 rpm 850 20 min, $RHE
B, F T T I |

3ml RN ARRPEFE 0.1 ml _IEEEE . 0.9 ml PBS Hl 2 ml 0.2% H,0, B9 , 76
240 nm AbJUSE 3 min WHT OD (HAELL, LL ODauo B4 A54k 0.01 S —ANBEE 1 5047 (U),
HH 3K,
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B HRS

2.3 5

23.1 FEMNEE
% 2-1 BT

Tab.2-1 The main instrument used in the study

AR Eiehes HEFETK
Name type Manufacturer
TR B O CR2G A H A
Automatic high speed refrigerated centrifuge HITACHI CORP., JAPAN
T TR 52245 3 T4 T
Electronic analytical balance Sartorius Scientific Instruments Co., GERMANY
kL M.F124 ’ HA SANYO A #
Ice-making machine SANYO CORP., JAPAN
@Rk CRA300 A 5 1 B2 1
Colorimeter SHIMADZU CORP., JAPAN
W Instronssi2 SRS T
Hardness tester Instron CORP., USA
SRHNPT IS 66 UV2100 TSR (A WA
ultraviolet-visible pectrophotometer UNICO instrument Co., Litd.
e Yl ivinia7n UV-2450 H A By AT R~ 7]
ultraviolet spectrophotometer SHIMADZU CORP., JAPAN

2.3.2 5

KRBT RS, B 2,6— R EEE A Sigma AR, HeilkiBch Bt
A
233 BURFEIT RAEE R

AR T BUR Y FH Microsoft Excel 2003 (Microsoft Company ) #H{ T F-I#F bR
&L RER, 3 HFIF SAS (SAS Institute Inc., Cary, NC, USA) Gtk {h8bi7 4
T o

I
EH
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B=E GZRE5HH
I RECBIHRBEARFIL AT RAERSD (il MHAHHE

BOHESA AR IR Y 3-5 AR E AL, R LIRS0
U RN

32 HEREFARIABES RSN

R 31 WA RSN E SR
Tab.3-1 Percentage of edible part of D. margaritae shoots

B0
e L cNVE S
Harvested shoot (HS) Edlbl?gsa)rt of shoots ES/HS
KE
77.17+8.67 2347.76 33.33%
(Length, cm)
Hig
215.3+36.88 32.9+7.95 15.27%
(Weight, g)

fﬁ&lﬁ%,ﬁ%ﬂﬁ%%ﬁ%ﬁﬁﬁ%ﬁ%&ﬁ%%%%%ﬂiﬂ%,KE%%
33.33%. HULAI LIRS EAR, FES S RERBME AR, &k
B ST S R b

il

33 HEBEHLOEEEFYMREESH

R 32 A LR RS R (BED

Tab.3-2 The main nutrition elements and their contents D. margaritae shoots (FW)

HERSY 7K53 /% R /% BHE e LFHER/%  nTEMELR/g - 10087 Vo/mg * 100g™
Nutrition element ~ Water Reductive sugar  Total sugar ~ Cellulose Soluble protein Ve
/rI\E
' 88. 95 0.12 3.51 0.8 1. 88 18. 6
content

B RBR 0  K B R — R 75%—90%, IR BRI . BERERILRIE I TR R4
[FIR A RGN 22, A DAL RN Z —. WEFTLEY, #EETKSS
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BT SRE

BE, ko0%LEH, AIEMHEARMNELEECHERFE, 100 gaAEH 1.88 gl
18.6 mg, WEER. MESESNET 0.12%. 3.51%, FHEEEEN 0.80%.

3.4 AS[ERE I S RSN an B A 22 M

% 3-3 BHRFEICH AU R
Tab. 3-3 The apparent quality of D. margaritae shoots during 28 days of storage

3C 7C 11°C 25°C
fadad 2 | < »
AR I ] 28d 14d 7d 7d
The occurrence time of microorganism
E3 4 Gt/ Bl R EIVA s pl|s i Pin. #E
The occurrence position of microorganism The cut The cut The cut  The cut, the peel
G e SR A I T _ _ —
- ; 14d
The occurrence time of peculiar smell
B E I PR MERE GRS RRG
The color of peel Brilliant color  Bright color  Bright color  Dark brown
F LSBT B >28d >28d >28 d 28 d
The occurrence time of non-edible shoots
B A SR S

The occurrence time of chilling injury

PrEERA I RS R ekt FOHEAL M. BN, EARREEN
SRy, SO TR BORIEE T AR AL, S BRI IR BB SN U S A
F25°C TR TE (LB A-3) « 3CIIRIE S BRI, Binlfss, 55 28d
HEVMEER, (B 14 d EOUEHERREER (WLE A-4) . 7CIES 11TCR7#H)
AL R RASARE, B 11CIOR A BERRA B L 7°C T3 th I3 B AR I TR L, (L
28 d RINBIAEBEE (L A-5) o 25C FIAES WA 7 d AR OFEAEER, 1F
P)OMA R I IUE S, Z 0T REMARR, 21 d BRITARAHE, U,
s KR ME LB A-6) . 7E 3°C. 7°C. 11°C. 25°CPUANEEE R I B s 7 1)
FIRRAE, R DSBS sh . 7C LR IR EIS, B 11°C P
B T TR S I A 00 R e B«
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3.5 MEIREMEX EHEFH O EENEN

90 r
80 r
o 70 r , ——3°C-
2 .
TE 60l re
- —4— 11T
50 r —*—25C
40
30 | 1 L ! J

0 7 14 21 28
Wt ES 8] Storage day (d)
Pl 31 SR A0 A0 A RO BE R 2 A 1A
Fig.3-1 Changes in brightness of D. margaritae shoots stored under different temperatures

L3RRz, M 0 (B BlH (1000, T 3°C. 7°C. 11°C. 25 TS
DN (28 d), SRR LR TFRGERE . IR BRI B 0 2 3 )
P2 (F xp=57.14%%%, F ge=60.52%**), I ELICHRE 05 00 Jo0m Bt o B A7 W 05 35 A8
HAFH (F awonc=11.84%%9), 58 7d , FREE FREEEANE. HM7d 5/21d
WG], 25°CRRRIRERK, 228 d S LLWITAME F R T 40%. Ti{E 3°CIRE 14 d

FEEARX TR, T 7C. 1ICEHT, BERIHAL, PEF%.

100

90 r

- 80 r ——3°C
i@é’ —a—7C
. <
e ; 70 F ——117C

—*%—25°C
60
50 | | |

0 7 14 21 28
J¥ 3k st 18] Time of storage (d)

&l 3-2 SRR FICTHRE F R4,

Fig.3-2 Changes in colour and lustre of D. margaritae shoots stored under different temperatures
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B RSN

h e FoRtans, e LT R R L AR PTG AE, B
BENEERE. LR, REREER T HEE O (B2 T e, iz 74,
ORANERAK, H7d B, H, 7C. ICHRIRE TN, OFFE N, #28d F
BT 4 6% T 25 CHUBEIES O EEEM 7d FHAREURIE, 38 28d 1, ©THET 30%,
TI7E 3°CARIE T, S07E 14 d BRI R, 15 A BIF

20
. 15 r e 3
m 2 .
55101 —=—T7C
&} ——11°C
5 r —%—25C

0 7 14 21 28
Jr 5L Bt [] Time of storage (d)
B 3-3 B Lo 2R [ I SRR BE T MO AT B AR Ak

Fig.3-3 Changes in saturation of D. margaritae shoots stored under different temperatures

CHUREIMFIEE, RNBGOREFEIEE. HOEANRRE FIEREMAEREET
B, {HRARAA AR . 7528 d PICTEIARA, R EMEZFARE (Fa
==1.59%), FH ARSI R EXEMER GAERANEZE . (Fupan=0.75%)

3.6 A [ENREIE X B OB RN
W 3-4 BTk, BEEIHUN I RRBTE K, FOM0 ARG R E 25°C
AT, PO SETHE R MG 7E 14 d BEEEA IR AN 3036N, HRBEREIF4 R

B, #F 21 d~28 d s el i Er 2 e R %, T R 18.82N. 3°C. 7°C. 11 CRik a4
N, FDERE RGEFCR R, 7E 28 d BEREEIARECR, 45 32.15N. 32.00N. 34.80N,
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40 r
€ 35 |
s ——3C
T 30 i
| ——11C
25 ——25C
=

20 |

15 1 L t 1 ]

0 7 14 21 28
5T E) Time of storage (d)

B 3-4 SEREFLTEA IR0 BE R A (A8 4k,

Fig.3-4 Changes in hardness of D. margaritae shoots stoed under different temperatures

e
I~
g_‘r
R
e |
=r

3.7 ANELRE A EEHLEK

— 0.9 r " & == (;_:‘-*:*T

L= =l e A

: e M E § = E e =
S =7 =73 — =23 SN =

8 \ — — — 3 —

5 0.8 FE/RN = — \§ SNNN= Buc
G g;{: E;‘;\‘ N ”:;/:Q\x :_:—é % §/§§< @25°C
2 01 ~§;’:\>~% E?‘\I\ S \UE= \NEE %

i) = -§§ = %% SN =7 N =7

%é' 0.7 :? 2 L {f\;\r i :{/5 3 1 RS 1 ://* :%v )

S 0 7 14 21 28

W5t 1) Time of storage (d)

B 3-5 HORSF ORI B T Ak Rk
Fig.3-5 Changes in water content of D. margaritae shoots stored under different temperatures
HE 3-5 T4, ERMEGERE T A0S KBNS, EARE. B 25T
BFOLE 21 d \ 28d FAKRISE T, BT S0 8RR K, DR &
W, FTRER Y B R B AR, IR & BIOTFHRG . TI7E 3°C. 7°C 11TCEHTF,
BKEJLTRAZA, B RE DL R A B 0 S O R R AT I R, B R
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Fig.3-6 Changes in percentages of weight loss of D. margaritae shoots stored under different temperatures
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Fig.3-7 Changes in relative electronic conductivity of D. margaritae shoots stored under different
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Fig.3-8 Changes in content of V¢ of D. margaritae shoots stored under different temperatures
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Fig.3-9 Changes in content of soluble protein of D. margaritae shoots stored under different temperatures
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Fig.3-10 Changes in content of reductive sugar of D. margaritae shoots stored under different temperatures
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Fig.3-11 Changes in total sugar content of D. margaritae shoots stored under different temperatures
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Fig.3-12 Changes in cellulose content of D. margaritae shoots stored under different temperatures
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Fig.3-13(a) Changes in POD activity of D. margaritae shoots under different temperatures
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Fig.3-13(b) Changes in POD activity of D. margaritae shoots stored at low temperatures
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Fig.3-14 Changes in CAT activity of D. margaritae shoots stored under different temperatures

0B 3-14 B, N [RIRBE T 35 0 54 b o TE- sk B [0 P S CAT W& P56 _ETH B A
S, ARSI L CAT JH MG BB AR, e 3°C, 7
‘C, CATJEMAE 7d BHIEA. 1 11°C. 25CHHRERAE T , CAT v&ME 14 d kil H
3C I B RS O CAT ¥ HERR, (BN BRIIR K.

3.17 FRLBEFEXERF D PPO JEERIF I

50 r
S 45
5 ——3C
af L
#s 40 .,
I 95 L —=—7C
éi? ° —a—11°C
[a ) g 30 L '—X—25°C
@]
A 25
20 { I _ 1

0 7 14 21 28
3RS TB] Time of storage (d)
B 3-15 #PESLAEANFEIC IR T PPO WS TR (L

Fig.3-15 Changes in PPO activity of D. margaritae shoots stored under different temperatures
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Tab. 3-4 Results of ANOVA for different test parameters for study on storage of D. margaritae shoots

B

KA LR
Temperature Day TemperaturexDay
'%fg 57.14%%* 60.52%%%* 11.84%%%*
Brightness
B 14,52% %% 19.41%%%* 4.07%%*
Colour and lustre
o
AL 242+ 1.59* 0.75*
Saturation
B 4.96%* 9.19%** 3.41%%*
Hardness
N
K 837w 4.28* 2.94%
Water content
REH . 1462.30%** 678.09%** 198.58%**
Percentages of weight loss
0 B2z
 MmREE . 367.28%%* 123.36%** 60.40%*+
Relative electronic conductivity
o8
’E%’C% C 3551.64%** 516.80%** 132.49%%**
B o R
TEIER AR 211.97%%* 84.05%* 27.92%%
Soluble protein
R B
EJ’T*E 407.28%%* 202.59%** 256.76***
Reductive sugar
902.49%** 156.70%** 54.94%%*
Total sugar
1 of
EFAE 59.56%** 27.69%** 15.11%**
Cellulose
POD {E@ 346.17%%* 2361.89%** 338.22%%*
POD activity
CAT ¥ it 443 245 124.19%#x 140.04% %
CAT activity
A MRE 0.05>p>0.01; *#4KK 0.01>p>0.001; #4548 & 0<0.001

Note: The signs of " "™*" and "***" represent siginificant differences at P=0.05, P=0.01 and

P=0.001,respectively
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Fig. A-1 The harvested fresh stems of D. margaritae
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Fig. A-2 The fresh stems of D. margaritae without hard thorns
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Fig. A-5 The appearance of D. margaritae shoots stored for 28 days at 11 C
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Fig. A-6 The appearance of D. margaritae shoots stored for 28 days at 25 ‘C
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Tab. B-1 Abbreviations

AW R W4 4
Abbreviation English name Chinese name
BSA Bovine serum albumin 4 IMIEEE
CAT Catalase EACE NS
PBS Phosphate buffer solution WERE 22 1R
DNS 3, 5-Dinitrosalicylic acid 3, 5-AHEAKHER
oD Optical density A
POD Peroxidase A
PPO polyphenol oxidase Z i E LB
PVPP cross-linked Polyvinylpyrrolidone 3 205 B B R
rpm revolution per minute L
U unit (B> L
Ve Vitamine C Yz C
1-MCP 1-methylcyclopropene 1- BT 5
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