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Monitoring Water Stress in Durian ‘Monthong’ by Leaf Reflectance
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Abstract

Monitoring water stress prevents the plant damage from water deficit. This study/a,ir;\e to detect
water stress in durian by the leaf reflectance comparing with other physiological changes in 'pot condition.
Durian ‘Monthong’ trees which had a similar plant height and number of leaves were chosen to experiment.
The experiment had two treatments included of control (daily watering) and water deficit (no-watering).
Leaf reflectance at 380 — 790 nm were measured to calculate various spectral indices including Normalized
Difference Vegetation Index (NDVI) and Normalized Difference Red-edge Index (NDRE). Moreover, the
photosynthetic rate, chlorophyll fluorescence, leaf greenness index and changes of plant character were
determined. All parameters were measured before water deficit (day 0) and 3 times/week until
photosynthetic rate reduced than 50% of day 0. The result showed that the net photosynthetic rate and
the stomatal conductance became drop after 8 days of no-watering whereas the leaf chlorosis was
observed at 21 days after no-watering. Comparing lezf reflectance between control and water deficit
treatment found that water deficit treatment had the higher leaf reflectance in red (668-683 nm) to near-
infrared (>750 nm) than control. Moreover, NDVI and NDRE indices of water deficit treatment were higher
than control. These two spectral indices were appropriate to monitor water stress in durian at pot condition.
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Hafefidfysonisasaiule mnéfuvgL?&JummLmauﬁwLﬂuis&Jznmmummsaima‘lﬁvgt‘%auﬁuﬁumalé’ (#50y
hagAy, 2541)
nsanaa1dnIINsELATEERsLasbiauasnadesiunan s AsuuUasmesdiitlnauinly
(it 3n wag 39) Tasdnhlnatintududfiasfeuiimslintavesinly mndnhlmaunlufidiguansinin
Tuiliand1ann (Thruppoyil and Ksiksi, 2020) uaaslvifuiniafinisdsuulamiaisinelaenistavestinly
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luazdaalifivgafuufanisuoulasenlad (CO.) WWanas Fafamuaulneenlendniduasdasuinaldly
nszvIUNISELATIsRsLa IiRvduansimeunasisanaidianonisiasyiiuln vazdwalvnandnanasls
(Ribera-Fonseca et al,, 2019) dwsunsiasunvasesuiinnudoedy vinwudnmhdsuiamandeme
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nsi3esuamesraslsilad Tngvsuanisrndaduveamdanuuaiiivgedulililunssuiunisnisdunsedineuas
FaTiAnAuASeaazilan Fu/Fr AiaenniAnnnsisouawatnasliiad dmsufiedilildfuauniunasie
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Chivkunova, Zhigalova, & Solovchenko, 2017) dwsunisthnsazdounasdunsnsagrulngunldlunmamendal
awnnduilesnnusinaauesdiileilad (spongy mesophyllulu fanuauand@lunisnsasviounasdunsisn
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avosiiiledadiovas Tsdwmansaruaiunsalunsasviounasdunsing1ulng (Ribera-Fonseca et al., 2019)
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mwmﬁ"ﬂwaam‘%au‘luanwwnisma Tneideraaduisiig sm5s waniuisalisidusosiatedetie

UVDLAUDUUL

ﬂ’ﬁﬂ?ﬂ’s’mﬁlmﬁluél,%\‘lLé/umiﬁ%‘w’)"l\'im‘v‘lﬁ’lﬁLG\E)%VINﬁ%ﬁV]EJ’]f&I’Uﬁ‘UﬁﬂL‘Umﬂ%’llLﬁ’i)ﬁﬂ‘lﬁ'}’j’l‘ﬁaiﬂaﬁgﬂﬂmﬁ

m’mﬁ’mﬁ’uéﬁ’uw%alaiuasmiﬁﬁagaﬁlmwmaaﬂumiﬂgmqL%Uuisﬁ’uLuJaqLﬁa'u%u’\ﬁﬂﬂﬂiﬁ"lﬂé’l,ﬁmwal,l,az

a1 ananAATiTig oA

LONEYTD1984

Bjorkman, O., & Demmig, B. (1987). Photon yield of O evolution and chlorophyll fluorescence
characteristics at 77 K among vascular plants of diverse origins. Planta, 170(4), 489-504.
doi:10.1007/BF00402983

Farooqj, Z. U. R, Ayub, M. A, Zia ur Rehman, M., Sohail, M. I, Usman, M., Khalid, H., & Naz, K. (2020).
Regulation of drought stress in plants. In Plant Life Under Changing Environment (pp. 77-104).

Humboldt state university (2019). Spectral reflectance. wneaiu: http://gsp.humboldt.edu/OLM/Courses/
GSP_216_Online/lesson2-1/reflectance.htm, 20 wewn1Au 2564.

Gitelson, A., Chivkunova, O., Zhigalova, T., & Solovchenko, A. (2017). In situ optical properties of foliar
flavonoids: Implication for non-destructive estimation of flavonoid content. J Plant Physiol,
218, 258-264. doi:10.1016/j.jplph.2017.08.009

lhuoma, S. O., & Madramootoo, C. A. (2019). Sensitivity of spectral vegetation indices for monitoring
water stress in tomato plants. Computers and Electronics in Agriculture, 163, 104860.
doi:https://doi.org/10.1016/j.compag.2019.104860

Limantara, L., Dettling, M., Indrawati, R.; Indriatmoko, & Brotosudarmo, T. H. P. (2015). Analysis on the
Chlorophyll Content of Commercial Green Leafy Vegetables. Procedia Chemistry, 14, 225-231.
doi:https://doi.org/10.1016/j.proche.2015.03.032

Photon Systems Instruments (2018). Polypen RP400 & RP410 Manual and User Guide. wwaediun:
https://handheld.psi.cz/documents/PolyPen%20RP400_RP410_Manual_04_2021.pdf,

20 WeWAIAY 2564,



Ribera-Fonseca, A., Jorquera-Fontena, E., Castro, M., Acevedo, P., Parra, J. C., & Reyes-Diaz, M. (2019),
Exploring VIS/NIR reflectance indices for the estimation of water status in highbush
blueberry plants grown under full and deficit irrigation. Scientia Horticulturae, 256, 108557,
doi:https://doi.org/10.1016/j.scienta.2019.108557

Shafiq, I., Hussain, S., Raza, M. A., Igbal, N., Asghar, M. A, Raza, A, Yang, F. (2021). Crop photosynthetic
response to light quality and light intensity. Journal of Integrative Agriculture, 20(1), 4-23,
doi:https://doi.org/10.1016/52095-3119(20)63227-0

Thruppoyil, S. B., & Ksiksi, T. (2020). Time-dependent stomatal conductance and growth responses of
Tabernaemontana divaricata to short-term elevated CO2 and water stress at higher than
optimal growing temperature. Current Plant Biology, 22, 100127,
doi:https://doi.org/10.1016/j.cpb.2019.100127

Uryans Bafedl, wiyamna $auduns, gud Fesuwdd, age qriorsual, aunse Uiums, #ity Afgyussavg,
quiand Sumsusadn, 1@dugu adnuivs. (2547). yideu: wnaAvimsaduil 13/2547. (asams
wilededidnmseiindiumsinunsadumssifissinssumandanssidegif). naidynsinens.
wnailsn: http://ebook.lib.ku.ac.th/item/2/2011-004-0075, 30 Ww184U 2563,

Wuiaw LAwumsng. (2554). T2 2 a3sImervedite. lasmssisinemaniuazadinenans yalsduaiy
Iaﬁu?]rﬁ*mﬂmmxﬂ’wmmmgm?mmmam%ﬁnm’luwwqﬂﬁ’uﬁawﬁalwwﬁumﬁaLiﬂﬁwﬁamﬁﬁ’wm
nsuvaITENETIIURTuNS. Rk sl 5 (WiuUgdm). Uismenugmamsiiat $1i. 440 wih,

Jyad ynyslsna. (2518). wdnnsvaUszMu MAIIdInTINTaUsIY. naA sy, ngamwamIuAs,

274 wih.
d1WnauiAsegianisinuns. (2562). Yeoyanisuandudrdudinunsveayiiou. uudasdiun:

http://www.oae.go.th, 6 wiunAL 2564
Sty R¥yuUseivg, guand Sunsussdin uasiaSuge adniies. 2541). walulaBniswdnyiFeu. AuiaTed

L4 «a

=D

v a

dinRudu e SnYRSANERS, NTUANNUVIUAS. 190 yii.
oAt mifadmtl, S5z onaunsueg, Useias lanlauns, 3306 1550000, Seassd oxmdnagna, T3y Bugsaian

)
I o=

Yoy auning, JSund fuaissa. UYL, enEsAEeuIvIanNsNENTIN. Uasiu:
http://natres.psu.ac.th/Department/plantscience/510-111web/Book%20outline.htm, 4 wgun1Ay

2564,



	20210531050933
	20210531051054

