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Introduction
Guar (Cyamopsis tetragm‘ba

legume of significant economic i
seed endosperm. In %and

strategic crop“ op diversific
constrailj y its slow i

ster beanyWi ustrial, drought-tolerant
the valuable mannan gum stored in its
s like Gonabad (Iran), guar represents a
timization. However, its productivity is
or early-season competitiveness against

and sustainab ted weed management strategies, is pivotal to maximizing guar
yield potenti

Materials and Metho
A two-year field experiment was conducted during the 2022 and 2023 growing seasons at the
Agricultural and Natural{Resources Research Station of Gonabad, Iran (57°45” E, 34°5° N, 1060 m
a.s.l.). The experiment laid out in a split-plot design based on a randomized complete block
design (RCBD) with three replications on adjacent, distinct plots each year. The main plots
comprised four sowing dates: 5 May, 22 May, 5 June, and 22 June. Subplots included seven weed
management regimes: trifluralin (2 L ha™!, PPI), EPTC + dichloramid (3 L ha™', PPI), imazethapyr
(0.75 Lha™', PRE), clethodim (1 L ha™', POST) + supplementary broadleaf weeding, bentazon (2 L
ha™!, POST) + supplementary grass weeding, imazamox (60 g ha™!, POST), and a season-long
weed-free control. Herbicides were applied using a calibrated manual compression sprayer (5 L
capacity) operating at an operating pressure of 2-2.5 bar, calibrated to deliver a spray volume of
400 L ha'. The nozzle height was maintained at approximately 40-50 cm above the canopy/soil
surface. To prevent spray drift between adjacent experimental plots, transparent plastic barriers
were placed along plot borders during application. Because error variances were heterogeneous

across years according to Bartlett’s test (e.g., grain yield: x> = 38/01, P < 0/01), analysis of variance



(ANOVA) was performed separately for each year using SAS (v9.2), and treatment means were
compared using the Protected LSD test at P < 0/05.

Results and Discussion

Weed flora analysis revealed that broadleaf weeds dominated the field community (accounting for
~95% of total dry biomass), primarily consisting of perennial species such as camelthorn (Alhagi
spp.) and seashore laburnum (Sophora alopecuroides L.), alongside Russian thistle (Salsola kali
L.), whereas annual grasses accounted for only ~5%. In the first year, the interaction effect (DxH)
was not significant; the 5 June sowing date produced the highest biological yield (4604.03 kg
ha™). In the second year, the DxH interaction significantly affected plant height (P < 0.05), branch
number (P < 0.05), and pod number per plant (P < 0.01). The maximum plant height (97.45 cm),
branch number (21.81 branches plant™), and pod number (207 pods plant™) were recorded under
season-long hand weeding on 5 June. Among chemic&r tments, imazamgx on 22 May achieved
the highest plant height (92.36 cm), whereas EPTC ar\ ntazon oR 5 Jung yielded the highest

ighest pod number
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Conclusion \
The findings of this‘o-year investigati owing guar during the first half of June
(partic around 5 June) proyi ptimal thermal and environmental conditions to enhance

vegetative development, iZ8Yield components, and maximize both seed and biological yields
under the arid 8gyviro nabad. In contrast, early sowing (5 May) significantly suppressed
yields due to sl ling establishment under lower early-season temperatures, while
delayed sowin induced premature reproductive transition and exposed the pod-filling
stages to subopti autumn temperatures. Regarding weed interference, guar exhibited severe
vulnerability to early-§gason competition, with season-long weed-free conditions securing the
highest productivity. Ameng chemical tactics, although bentazon and clethodim combined with
supplemental hand weediRg,showed high agronomic efficacy, escalating labor costs make pre-plant
incorporated EPTC and post-emergence imazamox more economically viable alternatives. Overall,
synchronizing early-June sowing with targeted, cost-effective weed management provides a
sustainable agronomic strategy to optimize environmental resource-use efficiency and stabilize
guar production across the arid agroecosystems of southern Razavi Khorasan Province.
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Table 1: Mean maximum and minimum temperatures (°C) during the 2022 and 2023 growing seasons
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Table 2. Weed management\g ents
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Table 3. Weed species composition
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Weed species

ersian name English name Family 1401 1402

Alhagi spp iyl Alhagi Fabaceae 29 28
Sophora alopecuroides L. ] Seashore laburnum Fabaceae 32 52
Salsola kali L. g el Russian thistle Solanaceae 31 7
Echinochloa crus-galli L. B9 g Barnyard grass Poaceae

Setria viridis L. (Sowz) (2l po Green foxtail Poaceae ° °
Other species LaigS ylw - - 2 5
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* Minor species with <1% contribution to total dry biomass (see text for species details).
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