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Effect of foliar application of silicon on yield and quality of sugarcane (Saccharum
officinarum L.) under deficit irrigation conditions

2 S325 e 3" Sty e date e Flealy Sl 31 s Ko (o B

o>

Saccharum officinarum ) S iS55 Slee 0550 5 5bd sk 511FF (63995 .7 9 FaE) . Ao . & doitdly [ . & (S K (S
Y= XA () T .0l 0l (123 Pl 85 s LTeS a2 s (L.

T SLAT 329 93 Kos y mivh Dl 9 ko D396 (5 1 (AL Sl 9 Sl 595 Slasles ST (b5l sgkiieds
PEr Sl 38 31,55 4w b 30La ol S gh 7 b IB 30 o 355 S & O jg0 4 sl 3T (CP69-1062 o35 ;T
(39217 91+ V) ST 88 dowr .o [y (3licus jgi Sl i (ol s 38 (0) e plol Carioo § ™ il 4230 38
9 Wk D3P s 33 P35 (oo Tee 9100 dld { b Jghomo puis) (53 (Hb Jghome g g § (ol SO T Olgied
Gl T 590 1381 L 4™ 318 Ol gl .okl 48 F 155 50 (£ 9 S 7 Ol giedy (o I gidd 33 2 F a0 Foe g Fee
Slg=izme Jold oslae (a5 ST 329 9 T (5390 ¢ (o 0,8k Job (Dl LB (SBdblo Slusi dBlo Job ¢ 5 S 5hos
G130 sg-b 4 W 3 ;Khoae 9 Jlastil BB W5 Ol o oy (Pl (0 2) Sy 58 Jgbme il Blge () <y 3oL
g 00d (S olaTes (o JUT 518 iz Sl acb id 30 o5 o 1o v Sl 0594 Uil O1p3g36 2k glomo Al il
G139 s g5 i 39 4o Livo ;5o Jobo § Bl Jobo Bl s ilio Sgagr 30 I ST (580 0 § W 3 jhos (5 O yhos
999 3o 53 s DG il 93 557 uo Fo v 9 I D336 1 53 05 o Fe v slowd 38 DT (S390 180 (2 il Bl
Bk s O153936 0594 ¢ S Jalmo o ST (ST 598 (Rl B1 L ol wsd 41 (o sin 3 578k VIA) 595 )+ (SolT
P oo e o e b o 153936 b oo sload 53 (HEED 33 o5 1F1) (G 3 5o oy s bl LA S 3 ;Khos Lof A
cunlio (KL 53 5 ¥+) 395 VW Solal 598 50 (Sl Sakoxe pus slowi 33 OT Jlude 2 %65 § 39 cdd (SrleT 193 )3 o 5o
Lol b 50 Famn & ity S Ol gicdny Wilel 0 s Dl 9 (Kl D13 956 S0l folomo 457 818 LS u‘:.al.»}T ol Eb .o
S lmiding 9 o Ol § b D53536 L Sghmo ST (S5l ol Sy g 43,5 155 53 ;Chd cels) 53 okl
S 9 5l 0 phos ( J S e g 35 505 b (S14e 5 30 Donody (S s lo3T (ST i sl 50 5 hp wlio 50 6T B yao
Sgh o pog T B yan

SN 9 (S 0 sdos e D136 (g yh gl (B (K i SualsT (Sdo g

A3k e I3l ey 5573 s Sl s e ) VESFRY e ) VEE VYR AL s b
Ol gl lsal O e g ol (655518 0uStils (5 57 (6 gmeitils =

(< a.rahnama@scu.ac.ir cou=s” a315) ol lsal el of e g oKl (6555128 oSl slenl Y

Ol gl 51 sal o jam g ol (65,5L8 0uStils Hltils ¥

Ol gl hsal O jam g ol (655518 0uStils HLiils —F

Ol sl Ol 2 il mlio 3 S anan 5 5 5aT 5 Dl s yo Sy, 0

Yy


https://mail.agrobreedjournal.ir/article-1-1412-en.html

[ Downloaded from mail.agrobreedjournal.ir on 2026-08-24 ]

YEIFA OV F O 5 6 K e St CaiS 53 Shes 0580k Sbd slos "

Effect of foliar application of silicon on yield and quality of sugarcane (Saccharum
officinarum L.) under deficit irrigation conditions

Hamdi Shengri, A1, Rahnama, A.2, Monsefi, A.3, Roshanfekr, H.* and Noroozi, H.

ABSTRACT
Hamdi Shengri, A., Rahnama, A., Monsefi, A., Roshanfekr, H. and Noroozi, H. 2025. Effect of foliar application of
silicon on yield and quality of sugarcane (Saccharum officinarum L.) under deficit irrigation conditions. Iranian Journal of
Crop Sciences. 27(1): 23-38. (In Persian).

Introduction: Drought stress is one of the major environmental constraints affecting growth, yield, and sugar
production of sugarcane. Due to its high-water demand, sugarcane is highly sensitive to water deficiency,
leading to significant reduction in yield under deficit irrigation conditions. Silicon-based nanoparticles,
particularly nanosilica, have gained attention for their effective role for enhancing plant tolerance to
environmental stresses. This experiment aimed to investigate the effects of nanoparticles silica and sodium
silicate on the yield and qualitative traits of sugarcane under irrigation interval treatments.

Materials and Methods: The experiment was conducted in split-plot arrangements in randomized complete
block design with three replications using CP69-1062 cultivar during the 2024-2025 growing season. The main
plots included three irrigation intervals (7, 10, and 13 days) and the sub-plots included five levels of foliar
application: without application (control), nano silica at concentrations of 150 and 300 mg.I, sodium silicate at
concentrations of 300 and 600 mg.I"1. Cane length, number of millable stem, intermode length, cane yield, water
productivity, and juice quality characteristics such as sucrose content (Pol), dissolved particles (Brix), purity,
white sugar content, and sugar yield were measured and recorded.

Results: Results showed that cane length, cane yield, number of millable stem, sugar yield and juice quality,
white sugar content, Brix, Pol, and juice purity significantly decreased by increased irrigation interval. The sugar
yield significantly decreased under irrigation after 10 and 13 days by 15.8% and 41.8%, respectively, compared
to irrigation after 7 days. The highest cane yield (141 ton.ha'!) obtained with 300 mg.1"! nano silica under the 7
day irrigation interval, and the lowest cane yield (70 ton.ha) belonged to the control treatment under the 13 day
irrigation interval. Foliar application of nano silica, particularly at 300 mg.I, alleviated the negative effects of
deficit irrigation and effectively enhanced sugar yield by 20.7%, when compared to nano silica -deficient plants.
The application of 300 mg.I* nano silica showed the highest cane and sugar yield, and water productivity
through increases in the number of millable stem, cane height and intermode length. The highest water
productivity (3.8 kg.m™) achieved at 300 mg.I"* nano silica and 600 mg.I"* sodium silicate under the 10 day
irrigation interval. The positive effect of silicon, especially nano silica, was maintained by increased irrigation
interval, but the cane yield decreased. However, foliar application of nano silica, especially at 300 mg.I%,
effectively reduced the adverse effects of deficit irrigation.

Conclusions: Foliar application of silica nanoparticles, particularly at a concentration of 300 mg.I, effectively
reduced the negative effects of water deficit stress on sugarcane. The results of this experiment provides
evidence that foliar application of exogenous silica nanoparticles (300 mg.I"t nano silica) can be an effective
strategy in improvement of sugarcane productivity and quality properties under deficit irrigation conditions. To
confirm the sustainability of these effects and optimize their large-scale application, conducting long-term field
experiments focusing on cane yield, sugar yield, and water use efficiency is recommended.
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Table 1. Physical and chemical properties of the soil at the experiment site

S s S5 S AT e el a0k
Soil depth  JTsl4 Zn Mn Fe Cu Na K P Si 0595 S Sl
(cm) 0.C (%) (mg kg?) N (%) pH EC(dS.m?)
0-30 0.85 042 46 7.7 28 329 2060 6.2 32 0.09 76 191
30-60 0.56 032 37 53 18 450 1750 4.3 27 0.07 7.6 1.82
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Table 2. Meteorological information of the experiment site (2024)
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Jul. 5 302.0 9.7 3749 47.1 354 458 25.0
Aug. sl e 275.9 8.9 355.8 52.0 35.8 45.2 26.5
Sep. A 225.3 7.2 335.9 53.3 33.2 42.6 23.7
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Fig. 1. Mean comparison of cane length of sugarcane in interaction of irrigation interval and foliar application of

silicon treatments
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Fig. 3. Mean comparison of internode length of sugarcane in in interaction of irrigation interval and foliar

application of silicon treatments
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application of silicon treatments
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Table 3. Mean comparison for sugar yield and quality traits of sugarcane in irrigation interval and foliar

application of silicon treatments

Treatments il sl b oS Jlaszl J6 43 455 Sles
Pol Brix  White sugar content  Sugar yield

Irrigation intervals ST 53 (%) (%) (%) (ton.ha't)
7 day Sy cas  17.4a 19.5a 10.8a 14.2a
10 day 5,V 16.5ab  18.5b 10.3ab 12.0b
13 day 5o 16.3b  18.5b 10.0b 8.3c
Silicon application 058w L sl
Control (als) abdgepae 1570 17.9b 9.7b 9.8c
Nano silica (150 mg.I%) Kbt 17.3a 19.4a 10.8a 12.0b
Nano silica (300 mg.I%) Khwgt  17.2a 19.3a 10.7a 13.1a
Sodium silicate (300 mg.I%) o oL 16.4ab  18.5ab 10.0ab 10.4c
Sodium silicate (600 mg.I?) e oL 16.9ab  19.0ab 10.6a 12.4ab
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey's test
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silicon treatments
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