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32.99 35.20¢ 34.55¢ 32.60¢ 29.60¢ ald
44.25 52.60b 47.77¢ 43.63¢ 33.00¢ Baal gy
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Aglaal) AU Loy Jall oIS Gl 0.640 0y 30a5 Jalray gAY AN paes Jlaa
o8 3aai Jaleay SR il o cadie] Ayl A1 ae 5omil) Alblee Cadic] opa b
<l Regression Stepwise jasiy) dayla e daslill e¥aled) ) Jasdys .0.474
e AR G ) elld agrs Japull Jadll laadl) diph e lgle Jiasial) Gl dayUas
oSy syl A1 8L ofs Jass NDIE Qs ae it JUall Jass e 1Y) aien
Allaa)
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Gel)l (e s 145 v dgdall AN e olie) dal) Aladly pull Japeedl bl lasiy) ¥ olas (32) Jsas

i A1 Ay o Jaldie) dgal) sl :jnbm B syl el A:xuﬂF\{ ;_sau_.
NDVI Yield of Grain (Kg/h) =-5160.729 + 9804.402 NDVI 0.442
SR Yield of Grain (Kg/h) = -878.727+ 246.664 SR 0.474
EVI Yield of Grain (Kg/h) =-1775.476 + 5594.037 EVI 0.248
NDVlzos | Yield of Grain (Kg/h) = -2047.526 + 15944.789 NDV1705 0.429
MSR7os | Yield of Grain (Kg/h) =-1122.476 + 2093.779 mSR705 0.362
INDV o Yield of Grain (Kg/h) =-2020.243 + 11521.621 0.302

mNDV1705

NDNI Yield of Grain (Kg/h) =-5722.107 + 46907.848 NDNI 0.487
WBI Yield of Grain (Kg/h) = -26594.796 + 26897.075 WBI 0.592
NDWI Yield of Grain (Kg/h) = 989.829 + 17150.823 NDWI 0.540
MSI Yield of Grain (Kg/h) = 3140.248 + -2757.782 MSI 0.191
NDII Yield of Grain (Kg/h) =-1813.260 + 9974.691 NDII 0.640

Ldohal) aY) o Jalaie) dpald) Al 5530 Stepwise Regression Ak sy jlasiy) c¥alea (33) Jssa

421,30 (e a5 145 2o

cMAaall | dgad) Ay 55l Stepwise Regression Ak by jlaady) c¥slas | uaadll Jalea
dodyhal) Aadal) sy e alaie) R2
A s | Yield of Grain (Kg/h) = -1813.260 + 9974.691 NDI| 0.640
4 il U8 | Yield of Grain (Kg/h) = -878.727 + 246.664 SR 0.474
Agay! Adai
Ly | Yieldof Grain (Kg/h) = -1813.260 + 9974.691 NDII 0.640
!
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6000

Lgal) A (G ylaady) AB3s (46) Jsil
@@3145&%\&4‘{\3@3\‘}3@ %
k‘)}‘ 2000

NDII 145 After Planting

AV e as 165 e Lpall Aally Ladal) ALY Jasad) lasi) Ay diey
Jalas A i€y MSR705 5 NDII 5 SRI ALY ae cil€ Aally oiill adle Juzadl of aag
NDNI Jibs we Ll (IS gn 8 sl e 0.544 5 0.599 5 0.623 lesa JSI sl
Laal) Al Gy lasay) ADle (47) JSAl g WS (34 )Jsaall 0.284 aaat Jaleay
Al (e as 165 die dgydal)l A5 i) Jaanal
alainly dpall Allly sl Al Auhn die (35) Jsandl dawa sall i) coyelils
e & AN pea pe Al e s 165 2ic Stepwise Regression laai) dyh
AN e cade) ) e g sl dabee o Sl slgal) Al ge 5 i) 41
& -0.859 )38 st Jeleay 5 AYI ALYI paes Jlea) 233 NDNI 5 NDII; NDWI 5 SR
Ll ¢0.623 5)28 aaa3 Jaleay SR s e Gyl 1Y) ae i) Alalee cndic) ga
Jeleay WBI s NDWI 5 NDIL 091 e il Alalese chadie) s ALl sleay! 48y dually

0.744 5,5 3
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A3 ¢ ase 165 tie Aiuhal) L) Lo falaie) Agal) AR 500 dapeugl) DAY jlasiy) cNslaa (34) Jsoa

il Ay Ay Ao alaic) dgal) A.Ldu,m bacl) adl) jlaaiy) el Jalaa
T Aadyhal) R2y2a1l)
NDVI Yield of Grain (Kg/ha) =-2611.919 + 8609.970 NDVI 0.429
SR Yield of Grain (Kg/ha) =-1205.680 + 678.563 SR 0.623
EVI Yield of Grain (Kg/ha) =-1349.333 + 6714.519 EVI 0.366
Yield of Grain (Kg/ha) =-1642.195 + 16851.069
NDV 705 0.371
NDVI1705
mSR70s | Yield of Grain (Kg/ha) =-4468.451+ 5096.975 mSR705 0.544
Yield of Grain (Kg/ha) =-2226.815 +15633.158
MNDV l7o0s 0.354
mNDVI1705
NDNI Yield of Grain (Kg/ha) =-2406.693 + 40324.438 NDNI 0.284
WBI Yield of Grain (Kg/ha) =-31812.890 + 32138.464 WBI 0.438
NDWI | Yield of Grain (Kg/ha) = 976.823 + 21624.949NDW 0.307
MSI Yield of Grain (Kg/ha) =5971.771 - 8288.404 MSI 0.472
NDII Yield of Grain (Kg/ha) =-1154.696 + 9803.752 NDI|I 0.599

Ldohal) aY) o Jalaie) Apal) Al 5530 Stepwise Regression Ak sy jlaaiy) c¥alea (35) Jssa

Ao 30 nag 165 dis

NDII -44016.847 NDWI + 37300.220 WBI

coaad | Aual) Al 58U Stepwise Regression Ak by jlaady) e | yaadl Jalaa
duddall Ldhal) Y e talaie) R2
AU guay | Yield OF Grain (Kgiha) = -836.755 + 836.499 SR - 2850
26488.417NDWI + 11459.578 NDII -33004.308 NDNI
4,30 A9 | vield of Grain (Kg/ha) = -1205.680 + 678.563 SR 0.623
LN A vield of Grain (Kg/ha) = -39732.182 + 14083.950
A 0.744
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Abstract

A field experiment was conducted at the General Organization of Remote
sensing (GCRS), Damascus countryside, Syria, during 2013/201 season,
using some Spectral indices i.e. NDVI, SRI, EVI, NDVI705, mSR705,
mNDVI1705, NDNI, WBI, NDWI, MSI, and NDII to determine the Spectral
response of wheat plant throughout its different developing stages under the
effect of irrigation and nitrogen fertilization, also using spectral indices in

132



predicting yield. Besides studying the performance of some Spectral
vegetative indices, nitrogen and water stress indices of wheat plant
throughout its different phonological stages, and study the correlation
between the Spectral indices, and some vegetative and productivity
characteristics, and trying to predict yield depending on the Spectral indices.

The experiment was laid out using split plot design, with three replicates.
The radiometric measurements, and some vegetative characteristics (Leaf
Area Index (LAl), fresh, and dry weight of plant, and chlorophyll content)
were taken each 15 days started from the beginning to the end of growing
season. Also yield and yield components were measured to study the
relationship between grain yield and Spectral indices to predict grain yield.
The most important results of the study can be concluded as follow:

A significant effect of irrigation and nitrogen fertilizer was noticed on leaf
chlorophyll content and LA, at the beginning of plant growth, and after 77
days of sowing to the end of the growing season for nitrogen fertilizer and
irrigation, respectively. The highest values were achieved at the maximum
vegetation growth (112-165 days after sowing.

Fresh weight of plant was increased from the beginning of plant growth to
148 days, then this value began to decrease, the highest value was achieved
at the maximum vegetation growth. In terms of dry weight, the values
increased to the end of the growing season. The results showed a significant
effect of nitrogen fertilizer on fresh and dry weight of plant starting since
from initial stages of wheat plant, while the significant effect of irrigation
appeared after 112 days from sowing for fresh and dry weight of plant.

A significant differences were found between the complementary
irrigations, nitrogen fertilizer, and the interaction for plant height, length of
spikelet, total number of tillers, number of fertile tillers, fertile tiller index,
number of grains/plant, grain weight/plant, plant weight, grain yield, straw
yield, and harvest index). The highest values were achieved with the
addition of two irrigations (at tillering and heading stages), while the lowest
values were achieved in no irrigation treatment. In terms of nitrogen
fertilizer the lowest values were found with no addition (the control), but
with the addition of 240 Kg/ha,the highest values were achieved. The best
treatment for both irrigation and nitrogen fertilizer was found with the
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addition of two irrigations and 240 Kg/ha nitrogen fertilizer, as compared
with the other treatments.

It was noticed that the performance of all Spectral indices were similar, it
was low at the beginning of plant growth, then increased to reach its
maximum value at the vegetative stage, then decreased again with the
development of plant growth and harvest, but MSI had opposite
performance. Nitrogen fertilizer until a significant effect on Spectral
indices in the first plant stages, N, gave the lowest values, while N, N,
and N3 gave a highest values.

In terms of irrigation levels (11, 12, and 13), a very low difference in
Spectral indices was noticed at the first plant stages, but the differences
began to appear after 97 days from sowing, because of the addition of
irrigation during tillering stage.

With respect to correlation study: The results showed high significant
correlation between the different indices and LA, it was positive with EVI,
NDII, and WBI at 0.05% level of significance, while with the other indices
at 0.01 level of significance, but the correlation was negative with MSlat
0.05% level of significance. The fresh weight showed positive and
significant correlation with EVI, NDII, and WBI, but showed negative
correlation with MSI at 0.05% level of significance. It was noticed that all
three Spectral indices had a relation with water content, but the dry weight
showed a positive correlation but not significant, while it showed a
negative correlation with MSI but also not significant.

It has been found a high significant correlation between the indices and
grain yield at each radiometric measurement except after 62 and 208 days
after sowing, which are accompany with the first and last stages of growth
plant, respectively. It is also noticed that NDII, NDWI, WBI, NDNI,
NDVI, recorded the highest correlation values after 145 from sowing, but
the other indices MSI, mNDVI1705, mSR705, NDVI1705, EVI, and SR
recorded the highest correlation values after 165 days from sowing, which
concidise with the maximum vegetation growth. Similar results were
registered in term of correlation between the indices for the straw yield.

With respect to Yield prediction: It has been found that the best linear
modelwas with the indices NDII, WBI, and NDWI after 145 from sowing.
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The results while that when using stepwise regression NDII with all
indices, SRI with vegetation indices and NDII with the stress indices.

SRI, NDII, and mSR705 gave a good prediction linear model, when simple
correlation was studied between the Spectral indices and grain yield after
165 days from sowing. The results showed that when using stepwise
regression SR, NDWI, NDII, and NDNI with all indices, SR with
vegetation indices and NDII, NDWI, and WBI with the stress indices were
the best grain yield prediction .
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