Module 6

Planning good crop-management practices
To apply good crop-management practices, it is necessary
WRNQRZWKHYDULRXVGHYHORSPHQWVWDJHVDQGSKDVHVRI
WKHULFHSODQW 5HIHUHQFH )RUH[DPSOHWRNQRZWKH
DSSURSULDWHWUDQVSODQWLQJWLPHLWLVLPSRUWDQWWRNQRZ
when the rice plant starts developing tillers and for
how long. When transplanting is late, a good part of the
tillering potential can be lost. Plant development also
determines the ‘right’ time for weeding and fertilizer
DSSOLFDWLRQV7KLVPRGXOHGHDOVZLWKWKHOLQNVEHWZHHQ
plant growth stages and the appropriate timing of
FURSPDQDJHPHQWSUDFWLFHV7KLVPRGXOHDOVROLQNVWR
5HIHUHQFHVDQG

Learning objectives
At the end of this session farmers will:
x Have an overview of the rice-plant developmental
stages.
x +DYHDJRRGNQRZOHGJHRIWKHFULWLFDOVWDJHVLQSODQW
development, i.e. tillering, panicle initiation and
ÀRZHULQJ
x Know the optimal management practices to be
carried out at the different developmental stages, i.e.
transplanting, weed control, fertilizer application and
water management.

t Introduce the materials (e.g. cotton
FORWK¿JXUHV DQGWKHSULQFLSOHV
used for constructing the calendar.
u Picture the rice-plant development
F\FOH
-

Start with extreme stages—
seed and rice plant at the
maturity phase;

-

Introduce successively the
IROORZLQJVWDJHVÀRZHULQJ
booting, panicle initiation, then
seed germination, four-leaf,
tillering initiation and maximum
tillering stages;

-

Introduce the three plant
development phases;

-

Make a metaphor with the
FRQVWUXFWLRQDQG¿OOLQJRID
grain store.

v Develop the cropping calendar
ZLWKDIHZUHSUHVHQWDWLYHIDUPHUV
-

Start with the extreme stages—
nursery sowing and rice
harvesting;



7KHQLQWURGXFHVXFFHVVLYHO\
WKHIROORZLQJSUDFWLFHV
transplanting, weed control and
fertilizer application.

w Discuss the appropriate crop
management practices, in
particular timely transplanting,
weed control and timely fertilizer
application.
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Procedure
 )DUPHUVDQGWKH3/$5,50WHDPPHHWDWWKH3/$5,50&HQWHU7KHIDFLOLWDWRUEULHÀ\UHYLHZV
WKHSUHYLRXVPRGXOHDQGLQYLWHVIDUPHUV¶IHHGEDFN
 2QHRIWKH3/$5,50WHDPPHPEHUVH[SODLQVWKHOHDUQLQJREMHFWLYHVDQGSURFHGXUHVIRUWKH
current module.
3.

The facilitator displays a piece of cotton cloth with a horizontal line in the middle, graduated
LQWRZHHNVRIGD\VHDFKDQGKHVKHH[SODLQVWKDWWLPHLVUHSUHVHQWHGRQWKHKRUL]RQWDO
line. The facilitator explains that belowWKHOLQHVPDOOµ¿JXUHV¶ZLOOEHSODFHGWRUHSUHVHQWWKH
plant development stages and that DERYHWKHOLQH¿JXUHVZLOOUHSUHVHQWWKHPDMRUPDQDJHPHQW
practices1.

 )LUVWWKHULFHSODQWGHYHORSPHQWF\FOHLVGLVFXVVHGXVLQJSODQWVRIGLIIHUHQWDJHVWDNHQIURP
WKH¿HOGDQG¿JXUHVZKLFKZLOOEHSODFHGEHORZWKHWLPHOLQH
x 7KHIDFLOLWDWRU¿UVWVKRZVWKHVHHGDQGWKH¿JXUHWKDWUHSUHVHQWVWKHULFHVHHGDQGH[SODLQV
that this rice development stage corresponds to point 0 on the timeline and that it is also the
time for nursery sowing7KHIDFLOLWDWRUSODFHVWKH¿JXUHDWSRLQWEHORZWKHWLPHOLQH
x 7KHQIDUPHUVGLVFXVVDERXWWKHGXUDWLRQRIWKHFURSSLQJF\FOH LQGD\VRUZHHNV RIWKH
commonly grown lowland rice variety in the area. The facilitator presents a plant at maturity
VWDJHDQGWKH¿JXUHRIWKHULFHSODQWDWmaturity, and invites a volunteer farmer to put that
¿JXUHDWWKHZHHNRQWKHFDOHQGDUFRUUHVSRQGLQJWRWKHGXUDWLRQRIWKHULFHF\FOH EHORZ
WKHOLQH LHWKHSHULRGFRLQFLGLQJLQJHQHUDOZLWKWKHKDUYHVWLQJWLPH
x 7KHQWKHIDFLOLWDWRUDVNVIDUPHUVDERXWWKHVWDJHSULRUWRµPDWXULW\¶DQGWKXVSUHVHQWVWKH
ÀRZHULQJVWDJHZKLFKXVXDOO\WDNHVSODFHVRPHIRXUZHHNVEHIRUHPDWXULW\7KHIDFLOLWDWRU
VKRZVDSODQWDWWKHÀRZHULQJVWDJHDQGOHDGVWKHGLVFXVVLRQRQWKHSHULRGEHWZHHQWKH
Step 1: Beginning and end of plant development cycle of rice
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 7RHI¿FLHQWO\µVHW¶WKHVFKHGXOHZLWKIDUPHUVWKHIDFLOLWDWRUPXVWKDYHVRPHNQRZOHGJHRIWKHGXUDWLRQRIWKHVHHGOLQJ VHHG 
development cycle up to the maturity stage for the most common variety.
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ÀRZHULQJDQGPDWXULW\VWDJHVDQGLQYLWHVDYROXQWHHUIDUPHUWRLGHQWLI\WKHFRUUHVSRQGLQJ
¿JXUHDQGWR¿[LWRQWKHFDOHQGDULQWKHDSSURSULDWHSODFHEHORZWKHWLPHOLQH
x $IWHUZDUGVWKHVWDJHSULRUWRÀRZHULQJLVLQWURGXFHGLH heading stage. The facilitator
shows a plant at heading; leads the discussion and invites a volunteer farmer to identify
WKHFRUUHVSRQGLQJ¿JXUHDQGWR¿[LWRQWKHFDOHQGDUEHORZWKHWLPHOLQHLHDERXWDZHHN
EHIRUHÀRZHULQJ
B
etween panicle initiation and heading, the panicle is developing in the tiller, a stage that is referred to as ‘boot ing.’F
armers usually know this stage and often call it ‘pregnancy’; they generally know that the swelling of the leaf
VKHDWKFRQWDLQVWKHSDQLFOHWKDWFRPHVRXWVKRUWO\EHIRUHÀRZHULQJDVWDJHWKDWLVFDOOHGµKHDGLQJ¶

x Then, the panicle initiation VWDJH LV LQWURGXFHG 7KH IDFLOLWDWRU WDNHV D SODQW DW SDQLFOH
initiation stage and opens the leaf sheath lengthwise right above the base node to show
WKHµZKLWLVKFRQH¶ZKLFKLVWKHEHJLQQLQJRIWKHSDQLFOH7KHIDFLOLWDWRUDVNVIDUPHUVWKHLU
RSLQLRQRQWKHGXUDWLRQEHWZHHQWKLVVWDJHDQGÀRZHULQJDQGH[SODLQVWKDWSDQLFOHLQLWLDWLRQ
VWDUWVVRPHIRXUZHHNVEHIRUHÀRZHULQJDQGWKHFRUUHVSRQGLQJ¿JXUHLVSODFHGDWWKHULJKW
location on the calendar below the line.
6WHS)XUWKHUGHYHORSPHQWRIF\FOHLQFOXGLQJÀRZHULQJERRWLQJDQGSDQLFOHLQLWLDWLRQ
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x $IWHUZDUGVWKHIDFLOLWDWRUJRHVEDFNWRWKH¿UVW¿JXUHLHµWKHVHHG¶DQGSUHVHQWVWKHVWDJHV
of seed germination and IRXUOHDIVHHGOLQJ)DUPHUVSXWWKHFRUUHVSRQGLQJ¿JXUHVEHORZ
the line, at locations corresponding to the stage after sowing.
x 7KHQWKHIDFLOLWDWRUDVNVIDUPHUVDERXWWKHLUNQRZOHGJHRIRWKHUGHYHORSPHQWVWDJHVEHWZHHQ
‘four-leaf seedling’ and ‘panicle initiation,’ and thus presents the phenomenon of tillering
initiation7KHIDFLOLWDWRUDVNVIDUPHUVDERXWWKHVWDUWLQJWLPHRIWLOOHULQJ+HVKHVKRZVD
SODQWDWWLOOHULQJVWDJHDQGWKH¿JXUHRIWLOOHULQJLQLWLDWLRQLVSXWDWWKHFRUUHVSRQGLQJORFDWLRQ
on the calendar below the line. Then, farmers discuss about the period when the tillering
VWDJHHQGVDQGWKH¿JXUHRIPD[LPXPWLOOHULQJ is put at the corresponding location on the
calendar below the line. He/she shows a plant during the maximum tillering stage.
F
armers generally do not have a clear idea of the end of the tillering stage and may think that tillering can last
XQWLOÀRZHULQJ,WLVQHFHVVDU\WRLQGLFDWHWKDWPD[LPXPWLOOHULQJWDNHVSODFHMXVWEHIRUHSDQLFOHLQLWLDWLRQ,WFDQEH
XVHIXOWRVKRZDSODQWDWPD[LPXPWLOOHULQJVWDJHDQGWRLQGLFDWHLWVDJH
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x After viewing the main plant development stages, the facilitator introduces the three
development phases: the YHJHWDWLYHSKDVH VRZLQJWRSDQLFOHLQLWLDWLRQ WKHUHSURGXFWLYH
phase SDQLFOHLQLWLDWLRQWRÀRZHULQJ DQGWKHmaturity phase ÀRZHULQJWRPDWXULW\ 7KH
facilitator explains that the reproductive and maturity phases each last about one month.
The vegetative phase lasts longer and is more variable depending on variety, sowing time
and weather conditions. The facilitator explains to farmers that, as a ‘rule of thumb,’ only
the duration of the vegetative phase varies in rice and accounts for the differences in growth
cycle between varieties.
Step 3: Further development of cycle, including four-leaf stage, beginning of and maximum tillering
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x Then the facilitator introduces a metaphor to compare the rice-plant development phases
ZLWKWKHFRQVWUXFWLRQDQG¿OOLQJRIDJUDLQVWRUH
– The vegetative and reproductive phases are compared to the construction of the store:
the vegetative phase—which corresponds to the ‘horizontal’ development of the
SODQW²LVOLNHQHGWRWKHOD\LQJRIWKHIRXQGDWLRQVIRUWKHJUDLQVWRUHDQGWKHUHSURGXFWLYH
SKDVH²ZKLFKFRUUHVSRQGVWRWKHµYHUWLFDO¶GHYHORSPHQWRIWKHSODQW²LVOLNHQHGWRWKH
construction of the store walls and roof;
– 7KHPDWXULW\RUJUDLQ¿OOLQJSKDVH ZKHQVHHGVDUH¿OOHG LVFRPSDUHGWRWKH¿OOLQJRI
the store;
– The facilitator explains that it is important to build a store adequately, i.e. a well-built
ELJVWRUHVKRXOGVWDQGRQDVROLGIRXQGDWLRQ YHJHWDWLYHSKDVH ZLWKDGHTXDWHVSDFH
LQVLGHVROLGZDOOVDQGURRI UHSURGXFWLYHSKDVH WKDWZLOODOORZWKHVWRFNSLOLQJRIDORW
RIULFHJUDLQV PDWXULW\SKDVH ,IRQWKHFRQWUDU\WKHIRXQGDWLRQDQGZDOOVRIWKHVWRUH
are not well laid and raised, no matter what is done afterwards (i.e. after the vegetative
DQGUHSURGXFWLYHSKDVHV WKHUHZLOOQHYHUEHDORWRIVSDFHWRVWRUHWKHULFH
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 1H[WWKHFURSPDQDJHPHQWSUDFWLFHVDUHGLVSOD\HGRQWKHFDOHQGDUE\¿[LQJWKH¿JXUHVDERYH
the timeline. The facilitator can choose a few scenarios with farmers who have contrasting
practices. The scenarios are addressed one after another:
x 7KHIDFLOLWDWRU¿UVWWDNHVWKH¿JXUHVIRUnursery sowing and ULFHKDUYHVWLQJ and invites one
farmer to put them above the timeline.
Step 4: Visualizing farmer practices, beginning and end

0

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

S14

9HJHWDWLYHSKDVH

Reproductive phase

(Horizontal development)

9HUWLFDOGHYHORSPHQW

Construction of store

S15

S16

S17

S18

S19

S20

S21

Maturity phase

Filling of store

x $IWHUZDUGVWKHIDFLOLWDWRUVKRZVWKH¿JXUHIRUtransplanting and farmers discuss about the
WUDQVSODQWLQJSHULRG7KHIDUPHUSXWVWKH¿JXUHDWWKHORFDWLRQFRUUHVSRQGLQJWRWKHWLPH
when he/she transplants.
It is very important to differentiate between what farmers know (consider as optimal) and what they actually do.
)DUPHUVRIWHQNQRZWKHRSWLPXPWUDQVSODQWLQJSHULRG WRZHHNVDIWHUVRZLQJ EXWREVHUYDWLRQVLQWKH¿HOGZLOO
often show that only a few actually transplant at that time. At the beginning of the discussion, farmers may claim
that they do everything the optimal way; however, it is obvious that in fact this seldom happens. The facilitator must
WKHQH[SODLQFOHDUO\WKHLPSRUWDQFHRISUHVHQWLQJWKH¿HOGUHDOLW\VRDVWRGLVFXVVDIWHUZDUGVDERXWWKHFRQVWUDLQWV
that prevent them from applying optimal management practices.

x Next, the facilitator addresses weed management practices. The facilitator leads the debate,
DVNLQJWKHIROORZLQJTXHVWLRQV
– ZK\LVLWLPSRUWDQWWRZHHG"7KLQNRIFRPSHWLWLRQIRUOLJKWZDWHUDQGQXWULHQWVWKH
air circulation, hindrance to tillering, accumulation of heat—weeds are often more
competitive than rice plants,
– what are the indicators for weed control? How are weeds controlled: through herbicide
application, manual and mechanical weeding; when are these activities conducted and
ZK\DWWKHVHVSHFL¿FPRPHQWV"$UHWKHUHFRQVWUDLQWVWRWKHLULPSOHPHQWDWLRQ"
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x )DUPHUV DUH LQYLWHG WR SODFH WKH ¿JXUHV IRU manual weeding, chemical weed control,
mechanical weed control, mineral fertilization, and organic manuring. It is important that
the farmer represents his or her own management practices and does not represent an ‘ideal’
scenario.
x The facilitator addresses fertilizer practices in rice cultivation. The facilitator leads the
discussion using the following questions:
– ZK\LVLWLPSRUWDQWWRIHUWLOL]HULFH"7KLQNRIWKHQXWULHQWUHTXLUHPHQWV
– what are the indicators that the plant should be ‘fed’? Which types of mineral or organic
fertilizers are used? When are they used and why are these activities conducted at those
stages? Are there any constraints to optimal fertilizer application?
x 7KHIDUPHULVLQYLWHGWRSXWWKH¿JXUHVIRUIHUWLOL]HUDSSOLFDWLRQDWWKHDSSURSULDWHORFDWLRQV
RQWKHFDOHQGDURQWKHVDPHOLQHDVWKH¿JXUHVIRUZHHGFRQWURO
Step 5: Further developing the cropping calendar, including transplanting, weed management and fertilizer
application
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 'LVFXVVLRQRIDSSURSULDWHSUDFWLFHVQHFHVVDU\WRDOORZWKHULFHSODQWWRGHYHORSZHOO YHJHWDWLYH
DQGUHSURGXFWLYHSKDVHV 
x Timely transplanting: when the seedling has four leaves and before tillering; on the calendar,
WKLVPHDQVWRZHHNVDIWHUVRZLQJ
– 2QDSRLQWDERYHWKHOLQHVRQZKLFKIDUPHUVLQGLFDWHSUDFWLFHVWKH¿JXUHIRUWUDQVSODQWLQJ
XVXDOO\LQDGLIIHUHQWFRORUIURPWKHRQHUHSUHVHQWLQJIDUPHUSUDFWLFHV LVSXWDWWKH
DSSURSULDWHORFDWLRQ LHWZRWRWKUHHZHHNVDIWHUVRZLQJ 
– Farmers discuss factors preventing them from transplanting on time; this can highlight
DQHHGWRGHVLJQDVSHFL¿FPRGXOHIRFXVLQJRQWKHVHWRSLFV
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Transplanting is stressful to the plant—the plant will experience a ‘transplanting shock,’ which usually lasts for at
least four days; during that period, the young plant must produce new roots to settle in the soil—the younger the
plant at transplanting the better its ability to withstand transplanting shock, because it will require fewer roots to
settle. An older plant has a lot of roots that are going to die after transplanting and a lot of new roots are needed
for an older plant to recover from transplanting shock (a comparison can be made with someone who breaks his
leg: a young person will recover more quickly than an older person).
Given that the tillering period is restricted to the vegetative phase, everything should be done so that the plant
can grow normally and in a condition to produce tillers; this is not possible in the nursery because there is not
enough space. When transplanting is carried out late, there is little time for the plant to produce enough tillers.
For example, if transplanting is carried out at six weeks after seeding and given that the plant requires almost a
week to recover from shock after transplanting, there would be only two weeks left to produce tillers2; it will not be
a surprise if such plants develop only a few tillers.

Late transplanting is often associated with organizational issues. For instance, when water management is an
LVVXHIDUPHUVFDQEHSUHYHQWHGIURPWUDQVSODQWLQJ\RXQJVHHGOLQJVEHFDXVHRIWKHULVNRIÀRRGLQJ,PSURYLQJWKH
water distribution (irrigation and drainage) system can solve part of the issue. This requires cooperation among the
farmers or within the local organization. Similarly, the problem of timely land preparation may be the issue. This
may be due to poor organization to arrange timely arrival of the land-preparation equipment.

Step 6: Elaboration of cropping calendar with appropriate practices
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 ,QWKLVH[DPSOHWKHSHULRGEHWZHHQVRZLQJDQGSDQLFOHLQLWLDWLRQZDVHVWLPDWHGDWQLQHZHHNV
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x Weed control and fertilizer application:3 The following topics are addressed:
– WKHLPSRUWDQFHRIUHJXODUO\LQVSHFWLQJWKH¿HOG
– the most harmful period for weed infestation—note that weeds can especially be
detrimental during the tillering stage,
– WKHLPSRUWDQFHRIUHPRYLQJZHHGVSLNHVDIWHUULFHÀRZHULQJVRDVWRDYRLGZHHGVHHGV
falling to the ground and causing more problems in the future,
– WKH SHULRG RI IHUWLOL]HU DSSOLFDWLRQ MXVW DIWHU ZHHGLQJ  2WKHUZLVH IHUWLOL]DWLRQ KDV
OLWWOHRUQRHIIHFWRQULFHJURZWK7KHPRVWLPSRUWDQWQXWULHQWIRUULFHLVQLWURJHQ 1 
ZKLFKLVYHU\ZDWHUVROXEOHDQGWKHUHIRUHORVWTXLFNO\WKURXJKOHDFKLQJRUYRODWLOL]DWLRQ
JDVHRXVORVVHVWRWKHDLU 
– WKHUHDUHWZRLPSRUWDQWWLPHVIRUXUHD 1 DSSOLFDWLRQDIWHUZHHGFRQWURO LHWR
ZHHNVDIWHUWUDQVSODQWLQJ DQGDWWKHEHJLQQLQJRISDQLFOHLQLWLDWLRQ WRZHHNVDIWHU
WUDQVSODQWLQJ 
– DSSO\LQJIHUWLOL]HUDIWHUÀRZHULQJZLOORIWHQEHDZDVWH
– fertilizer application during or before it rains should be avoided, because the fertilizer
can be washed away by water;
x $ERYHWKHOLQHVWKDWLQGLFDWHIDUPHUSUDFWLFHV¿[¿JXUHVIRUZHHGFRQWURODQGIHUWLOL]HU
DSSOLFDWLRQ LQDGLIIHUHQWFRORUIURPWKRVHUHSUHVHQWLQJIDUPHUSUDFWLFHV DWWKHDSSURSULDWH
spots;
x Farmers discuss the factors that prevent them from controlling weeds and applying fertilizers
in a timely manner.


(YDOXDWLRQWKHIDFLOLWDWRUDVNVZKDWWKHIDUPHUVDSSUHFLDWHG RUGLGQRWDSSUHFLDWH ZKDWWKH\
OHDUQWDQGZKDWWKH\LQWHQGWRGRZLWKWKHLUQHZO\REWDLQHGNQRZOHGJH



7KHIDFLOLWDWRUDVNVYROXQWHHUIDUPHUVWRFRQFOXGHWKHVHVVLRQDQGWKHQLQYLWHVIDUPHUVWRWKH
next session.

 7KHUHDUHVSHFL¿FPRGXOHVIRFXVLQJRQVRLOIHUWLOLW\DQGZHHGFRQWURO
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¡

Time required
x Three hours
Materials required
x
x
x
x

Cotton fabric to represent the schedule.
Figures.
0DUNHUVRIVHYHUDOFRORUV
Rice plants at various development stages.

Box 6
After a detailed discussion of the cropping calendar with farmers from Bamoro, we asked them what should be done to build a good
‘grain store’:


Farmers said that a good location should be found for the nursery, and that appropriate land preparation and seed priming (Module 5)
DUH QHFHVVDU\ 7KHUH ZLOO EH D VSHFL¿F VHVVLRQ RQ QXUVHU\ HVWDEOLVKPHQW



Thereafter, the discussion focused on transplanting in relation to the tillering period. Farmers were familiar with the idea of
transplanting at more than 30 days after sowing, but admitted that this was more a wish than reality. In fact, transplanting was often
FRQGXFWHG DW  RU HYHQ  GD\V DIWHU VHHGLQJ 7KH LGHDO LV EHWZHHQ  DQG  GD\V EXW IDUPHUV NQHZ WKDW WKLV LV GLI¿FXOW LQ WKHLU
lowland with poor water management, because the young seedlings may be submerged. The following elements were discussed in
relation to transplanting at 20 to 30 days after sowing:
–

Transplanting gives a shock to the seedlings, lasting for at least four days; during this period, the young seedling must produce
new roots to re-anchor in the soil—a younger plant will withstand this transplanting shock better than an older plant, because it
will need to produce fewer roots to become secure in the soil. On the other hand, an old plant has a lot of roots that are going to
die after transplanting and a lot of new roots are needed for it to recover from the shock (a comparison was made with someone
who breaks his leg—a young person will recover more easily than an old person);

–

Because the tillering period is limited, everything should be done so that the plant grows normally to attain the best tillering
conditions: adequate tillering is not possible in the nursery, because there is not enough space. When transplanting is conducted
late, there is little time for the plant to produce enough tillers needed for a good grain yield; for example, if transplanting is
FRQGXFWHG DW  GD\V DQG JLYHQ WKDW WKH SODQW QHHGV DOPRVW ¿YH GD\V WR UHFRYHU IURP VWUHVV DIWHU WUDQVSODQWLQJ WKHUH ZLOO EH
only 10 days left (days 45 to 55) to produce tillers, it will therefore not be a surprise that such a plant will produce only a few
tillers.

 $ WKLUG ZD\ RI EXLOGLQJ D VRXQG µJUDLQ VWRUH¶ ZDV GLVFXVVHG UHODWHG WR ZHHGLQJ DQG IHUWLOL]HU DSSOLFDWLRQ )DUPHUV ¿UVW H[SODLQHG WKH
reasons for timely weeding: allowing air movement between rice plants, avoiding rodents and pests, and ensuring tillering. They did
QRW WDON DERXW FRPSHWLWLRQ IRU QXWULHQWV ZDWHU RU VXQOLJKW :HHGV DUH RIWHQ PRUH HI¿FLHQW DW FDSWXULQJ VRODU HQHUJ\ DQG H[WUDFWLQJ
soil nutrients, to the detriment of rice plants. The following comparison was made: there are people who were not invited but who
come to eat from your plate; in this case, there will be less for you. Farmers indicated that they start weed control about 20 days
after transplanting, which corresponds to about 50 days after sowing, as they indicated that transplanting is conducted at 30 days.
 7KH GLVFXVVLRQ IRFXVHG RQ WKH GHWULPHQWDO HIIHFW RI ZHHGV GXULQJ WLOOHULQJ DQG SDQLFOH LQLWLDWLRQ XQWLO ÀRZHULQJ
 The case of Echinochloa ZDV GLVFXVVHG²WKH LPSRUWDQFH RI UHPRYLQJ WKH VSLNHV DIWHU ULFH ÀRZHULQJ ZDV VWUHVVHG WR DYRLG Echinochloa
seeds shattering, causing more problems in the future.
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