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Introduction. Developing autumn sugar beet cultivation in suitable regions of the country can be an
appropriate strategy to reduce water consumption for sugar production. The water requirement of autumn sugar
beet is half compare to spring sugar beet, and only by changing the cropping pattern in the country and
developing autumn cultivation of this crop, the water use efficiency in sugar production can be doubled.
Choosing the appropriate variety and planting date is important in controlling bolting and achieving yield
potential. In autumn cultivation, the appropriate planting date should be determined based on the bolting
resistance of each variety. Also, delaying in harvesting can reduce water use efficiency, increase the negative
effects of bolting on sugar yield, and increase the likelihood of root rot. This study aimed to investigate the
effect of different planting and harvesting dates on bolting, qualitative, and quantitative yield in sugar beet
varieties.

Materials and Methods. This study was conducted in the 2022-2023 growing year at the Gonbad Kavous
Agricultural Research Station. A split-split plot experiment was carried out based on a randomized complete
block design (RCDB) using four replications. Planting date is the main factor in five levels (2nd October, 17th
October, 1st November, 16th November, and 1st December), cultivar is a sub-factor in three levels (Monatunno,
Rosagold, and 061) and harvesting date is a sub-sub factor were investigated at three levels (10th June, 6th July,
and 1st August). The traits investigated in this research included root yield, sugar yield and white sugar yield,
sugar content and white sugar content, root impurities including sodium, potassium, and o-amino nitrogen,
molasses sugar content, and extraction coefficient of sugar.

Results and Discussion. Cultivar had a significant effect on sugar content at 1% probability level. The
Rosagold cultivar had the highest sugar content (15.6%), while the Monatunno cultivar had the lowest sugar
content (14.2%). The interaction effect of the planting date and harvesting date showed that the highest sugar
content was obtained on July 6 for all planting dates. The cultivar significantly affected the extraction
coefficient of sugar. The Rosagold cultivar had the highest extraction coefficient of sugar (79.6%). The
interaction effect of planting and harvesting dates on the extraction coefficient of sugar was significant at 1%
probability level. The first harvest had a higher extraction coefficient of sugar for all planting dates, and
delaying in harvest time reduced the extraction rate. The planting date, harvesting date, and cultivar significantly
affected root yield. A decreasing trend in root yield was observed with delaying in planting. October 2nd
planting date, with an average root yield of 70.6 t ha'!, was the best planting date and showed a statistically
significant difference from other planting dates. Root yield decreased by 39.2% with delaying in planting.
Rosagold and Monatunno cultivars had average root yields of 54.2 and 57 t ha'!, respectively, showing no
statistically significant difference between them but performing better than cultivar 061 (46.9 t ha'). A
downward trend in root yield was observed with delaying in harvesting. Although delaying harvest from June
20th to July 15th reduced root yield by 2.5 t ha!, but this difference was not significant. A statistically
significant difference was observed between harvests on June 10th and August 1st. Bolting decreased with
delaying in planting. Hybrid 061 started bolting earlier than Rosagold and Monatunno. Hybrid 061 planted on
October 2nd, showed the highest bolting rate (32.5%), making it the most sensitive treatment combination to
bolting. Rosagold planted on October 2nd, had a bolting rate of 16.5%, indicating less resistance to bolting
compared to Monatunno. The highest white sugar yield across all planting dates was achieved on June 10th.
However, a statistically significant difference between harvests on June 10th and July 6th was only observed
for the October 2nd planting date; this difference was not significant for other planting dates. The best
harvesting date across all planting dates and varieties was June 10th. Since delaying harvest reduces white sugar
yield, the harvest date of June 10th is recommended, even with a lower sugar content.

Conclusion. The suitable planting date for each cultivar depends on its resistance to bolting. The Monatunno
cultivar showed high resistance to bolting and can be used for early planting in the plain and lowland areas of
the Golestan province. The Rosagold cultivar was better than other cultivars in terms of sugar yield and white
sugar yield. The Rosagold cultivar showed only 0.5% bolting with an October 17th planting date; therefore,
this cultivar can be recommended for planting from October 17th onwards. Sugar factories should consider
these points when managing field harvests: Start harvesting from 10th June, prioritize fields with bolting first,
and then prioritize fields based on planting date.

Cite this article: Yarahmadi, S., & Saberi, A. (2025). Effect of planting and harvesting dates on the quantitative and qualitative
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VFoF spguw & jlasis s g oloely 6,90 o olp) (1) LS pgle Ao A
ady) (o5 5 a5 Do Slaye (:53ke T Jo
. Sugar . . o-amino Extraction Molasses White Root . White sugar
Source of variance df Sodium  Potassium . . sugar . Sugar yield .
content nitrogen  coefficient of sugar sugar content yield yield
block 3 3.9m 9.1m 4.6™ 4.5m 251.2m 3.2m 12.8™ 484.2m 8.2m 6.5™
Planting date 4 6.5™ 12.3™ 1.0™ 1.4m 221.6™ 2.2m 16.0™ 5467.4" 95.0™ 41.9"
Errorl 12 22" 6.4 2.0" 4.0" 134.9" 2.2 6.0" 320.3" 7.0" 4.8"
Cultivar 2 30.4™ 15.6" 16.7 2.4 630.1" 8.4 54.4™ 1613.7" 50.3" 55.0"
Planting date*Cultivar 8 1.8™ 1.4m 0.8" 0.6™ 53.6™ 0.5™ 3.7 326.9™ 6.2™ 3.3m
Error2 30 1.6" 1.3" 0.4" 0.6" 33.0™ 0.4 2.7" 237.0" 43" 2.2
Harvesting date 2 88.1"" 32.9™ 6.7" 14.6™ 509.5™ 3.0" 96.3" 381.9" 29.2™ 36.0™
Planting date*Harvesting date 8 2.6" 0.6" 0.1 0.1 20.6" 0.1 2.9" 119.1™ 3.3 3.1°
Cultivar*Harvesting date 4 1.0m 0.3 0.4 1.0™ 6.3 0.2 1.2 218.5™ 7.1" 5.9"
Planting date*Cultivar*Harvesting date 16 0.9 0.4 0.2m 0.1m 9.2" 0.1m 1.0 1.9m 1.9 1.6™
Error3 90 0.6 0.3 0.3 0.2 7.3 0.08 0.8 111.2 2.12 1.2
CV 53 18.2 8.9 19.2 3.5 9.4 7.7 20.0 18.8 18.7
" * and **: No significant, significant at 5% and 1% probability levels, respectively.
ddyy (o5 5 (S Sl (Sl anglio £ Jgua
Sugar Sodium  Potassium a'-amino Ex.traction Molasses White sugar Root yield Sugar yield
content nitrogen coefficient of sugar sugar content
(%) meq 100 ¢ pulp (%) (%) (%) (ha) ha)
(Oct 2) jp0 - - 4.2a - 2.4a - - 10.3a 70.6a 10.0a
(Oct 17) o ¥ - 2.9a - 2.1a - - 11.4a 60.3b 8.9a
Planting date (Nov 1) oy - 3.0a - 2.5a - - 11.6a 46.9¢ 7.0b
(Nov 16) ;i va - 2.7a - 2.3a - - 11.8a 42.7¢ 6.5b
(Dec 1) 5. - 2.9a - 2.6a - - 11.9a 42.9¢ 6.4b
(Monatunno) ggge 14.2¢ 3.2b - - 74.1b 3.0b 10.5¢ 54.2a -
Cultivar (Rosagold) .i51;, 15.6a 2.6a - - 79.6a 2.5¢ 12.4a 57.0a -
(061) -»\ 15.1b 3.6b - - 73.8b 3.3a 11.2b 46.9b -
(Jun 10) sb 5 v+ - 2.3a 5.9 - - 2.7b 12.0a 55.2a -
Harvesting date (Jul 6) 510 - 3.3b 5.9b - - 3.1a 12.2a 52.7ab -
(Agu 1) sh,e- - 3.8¢c 5.3a - - 3.0a 9.9b 50.2b -

In each column, the means with at least one same letter are not significantly different at 5% probability level.
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S df  Sampling on April 18 Sampling on April30  Sampling on May 20  Sampling on June 14
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(295958 Y1) (Cuipuayl V+) (Cauayl ¥'+) (125 Y€)
block 3 8.0™ 43.7" 75.1% 120.2™
Planting date 4 51.2" 230.4™ 495.7" 709.2"
Errorl 12 8.6™ 472" 90.2" 116.0™
Cultivar 2 63.2" 126.1" 254.1" 199.9
Planting date*Cultivar 8 43.5™ 90.1™ 181.5™ 159.1
Error2 30 6.0 11.2 29.2 59.8
CvV 23.6 21 20.3 22
Ll dhd)\JﬁAJ?AJ 5 ,_59)4§L.u u..iuL..a Ao ldo A Jg.\b
Sampling on Sampling on Sampling on Sampling on
. . April 18 April 30 May 20 June 14
Planting date cultivar (C)‘»’)Sfé Y4) (cut R ‘) (ot 3, ) (:b,& Y§)
(%) (%) (%) (%)
2 October monatunno 0.75b 0.75b 0.75¢ 4bc
\. rosagold Ob 7.25b 12.25b 16.5b
A 061 13.5a 22a 31.25a 32.5a
17 October monatunno Ob Ob lc Oc
v rosagold Ob Ob Oc 0.5¢
A 061 2.25b 3b 5.25bc 3.75bc
1 November monatunno Ob Ob Oc Oc
Uive rosagold 0b 0b 0Oc Oc
" 061 0b 0Ob Oc 0.5¢
16 November monatunno Ob Ob Oc 1.5¢
Liva rosagold Ob Ob Oc Oc
" 061 0b Ob Oc Oc
1 December monatunno Ob Ob Oc Oc
4y rosagold Ob Ob Oc Oc
’ 061 0b 0b 0c 0c

In each column, the means with at least one same letter are not significantly different at 5% probability level.
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