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Contribution of the Alternative Pathway on Spring Rejuvenation of Alfalfa

AN Chang-qi""**, LIU Mei-jun"*** , ZHANG Zheng'**, YAN An'??*",
WANG Jie!'**, ZHANG Hao-yang '"**

(1. College of Grassland Science, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China;
2. Key Laboratory of Grassland Resources and Ecology of Western Arid Region, Ministry of Education, China;

3. Xinjiang Key Laboratory of Grassland Resources and Ecology, Urumgi, Xinjiang 830052, China)

Abstract; Alfalfa often suffers from low temperature during spring rejuvenation, so it is important to im-
prove the cold tolerance of alfalfa leaves for its smooth rejuvenation, and the alternative pathway (AP)
could effectively improve the plant’s tolerance. In this study, the contribution of AP on spring rejuve-
nation of alfalfa was investigated in ‘Xinmu No. 4’ and ‘Gannong No. 5’ with different fall dormancy lev-
els. Though the protein and AP capacity were decreased during the rejuvenation, the ratio of AP/TP were
increased in two alfalfa varieties, compared to those in alfalfa before overwintering. This indicated that AP
had positive response to alfalfa rejuvenation. The limitation of AP significantly affected the leaf length,
leaf width and growth rate of greening alfalfa, showing that AP played an important role in alfalfa rejuve-
nation. Inhibition of AP resulted in a significant decrease in P,, C;, G, and stomatal structure deformity,
suggestion that AP affected photosynthesis by influencing stomatal development during rejuvenation. AP
reduces oxidative damage to PSII core protein repair in alfalfa leaves and optimizes photosynthesis by up-
regulating NADP-MDH activity, decreasing the accumulation of excess reducing power in the chloroplasts,
and by increasing SOD and POD activities and decreasing the accumulation of hydrogen peroxide. The
higher proportion of AP keeps it more tolerant to low temperature for rejuvenation in ‘Xinmu No. 4 *with
a lower fall dormancy level.

Key words: Alfalfa; Alternative pathway; Photosynthetic activity; Spring rejuvenation
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Screening of Fiber-Degrading Bacteria and Utilization Rice Straw

CHEN Dan-dan, WANG Yao, GUO Tian-xin, LIANG Qiu-yu, ZHANG Qing”

(College of Forestry and Landscape Architecture, South China Agricultural University, Guangdong Province Research Center of
Woody Forage Engineering Technology. Guangdong Key Laboratory for Innovative Development and Utilization of Forest Plant

Germplasm, Guangzhou, Guangdong Province 510642, China)

Abstract: To increase the utilization rate of straw, the purpose of this study screened two cellulose-degrad-
ing bacteria from the intestinal tract of termites by Congo red primary screening and filter paper degrada-
tion re-screening test, which were Cellulomonas iranensis (CE) and Bacillus sa fensis (BS), respectively.
After 14 d fermentation, BS and CE were cultivated with straw as the only carbon source. The straw was
degraded to varying degrees. Both of BS and CE significantly(P<C0. 05) reduced the contents of acid de-
tergent fiber(48. 80%, 35. 43% DM). hemicellulose(19. 90%, 17. 53% DM) and water soluble carbo-
hydrate(0. 11%., 0. 18% DM). In addition, the inoculation of CE also obviously increased(P<C0. 05) the
weight loss rate of straw(43. 12% DM) and reduced the content of neutral detergent fiber(52. 95% DM).
Key words: Cellulose degrading bacteria; Filter paper; Cellulase
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Effects of Different Additives on the Quality of Microbial Storage of Wheat Straw

CHEN Jia-min', WANG Lin"*" , WU Hui-zhen', GAO Zi-han', CHEN Wei-hao',
LYU Xiao-yang'?, SUN Wei'?"

(1. College of Animal Science and Technology, Yangzhou University, Yangzhou, Jiangsu Province 225009, China; 2. Institute of
Agricultural Science and Technology Development(International Joint Laboratory), Yangzhou University. Yangzhou, Jiangsu

Province 225009, China)

Abstract: To explore the effects of different additives on the quality of wheat straw micro-storage, four
additives—4 X 10% cfu » mL ™! Bacillus megaterium, 1X 10" cfu » g~ ! lactic acid bacteria, 1. 5% urea and
2% molasses, were added to the wheat straw micro-storage. After 30 days of fermentation, the nutritional
components and fermentation quality were determined. The results showed that the pH value, NDF,
ADF, NH,-N, AA and BA contents of the wheat straw micro-storage significantly decreased (P<C0.05),
while the CP, WSC and LA contents significantly increased (P<C0. 05) after adding different additives.
Among them, the combination of Bacillus megaterium and lactic acid bacteria significantly reduced the fiber
content of wheat straw micro-storage, decreased the pH value and acetic acid content, and increased the
lactic acid content. The combination of Bacillus megaterium, lactic acid bacteria, urea and molasses per-
formed best in reducing the contents of propionic acid, butyric acid and ammonia nitrogen. Based on the
results of nutritional components and fermentation quality, the combination of Bacillus megaterium and
lactic acid bacteria was selected as the optimal treatment for improving the quality of wheat straw micro-
storage.

Key words: Wheat straw; Microbial storage; Nutritional quality; Fermentation quality
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Transgenerational Effect Mediated by Endophyte Affects Anatomical Structure
of Drunken Horse Grass (Achnatherum inebrians)

CUI Long-xuan, HE Wen, XIA Chao”

(State Key Laboratory of Grassland Aqro-Ecosystems, Key Laboratory of Grassland Livestock Industry innovation, Ministry of Agriculture

and Rural Affairs, Colleae of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou, Gansu Province 730020, China)

Abstract ; Achnatherum inebrians (drunken horse grass, DHG) is widely distributed in the arid and semi-arid re-
gions of northwest China, where it naturally forms a mutualistic symbiosis with Epichloé endophytes. These endo-
phytes can modulate plant anatomical adaptations to water deficit by regulating bulliform cell dehydration, thereby
enabling dynamic leaf curling and unfolding to cope with drought stress. In this study, endophyte-infected (EI)
and endophyte-free (EF) DHG seedlings derived from maternal plants originating in arid and humid habitats were
used to conduct a greenhouse pot experiment under controlled water gradients. The aim was to investigate drought-
induced changes in leal anatomical traits and to elucidate the role and pathways through which Epichloé endophytes
mediate transgenerational effects (TGE) under drought conditions. The results showed that EI offspring from arid
habitats exhibited a smaller bulliform cell circumference-to-area ratio, which may enhance material and energy ex-
change efficiency. Under 15% relative saturation moisture content (RSMC) , these EI seedlings also displayed sig-
nificantly greater bulliform cell group height relative to leaf vein thickness compared to EF seedlings, indicating
that endophyte-mediated TGE can alleviate the negative impact of drought on leaf anatomical traits such as vein
thickness and bulliform cell structure. These changes contributed to enhanced drought tolerance in the offspring.
This study advances our understanding of the biological functions of Epichloé endophytes and provides a theoretical
foundation for the development of drought-resistant forage cultivars through the utilization of beneficial endo-
phytes.

Key words: Epichloé endophyte; Achnatherum inebrians; Water content; Leaf anatomical structure
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Research Progress on the Dehiscence Mechanism of Leguminous Plants

DU Yu

(Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China)

Abstract: The dehiscence phenomenon in legumes refers to the process by which pods split along specific
sutures during maturation to release seeds. This is significant for seed dispersal, population spread, and
ecological adaptation. However, in agriculture, dehiscence often leads to seed loss and reduced yield, po-
sing a major challenge in soybean breeding programs. This review summarizes current progress on the
morphological characteristics, physiological regulation, molecular mechanisms, and breeding for dehis-
cence resistance in leguminous plants. Research indicates that dehiscence is influenced by fiber cell ar-
rangement, cell wall component degradation, and mechanical tension release, all synergistically regulated
by hormones such as gibberellins, auxins, ethylene, and abscisic acid. At the molecular level, the pdhl
anti-dehiscence gene and its associated regulatory networks are crucial. Additionally, molecular marker-as-
sisted selection and gene editing technologies have significantly advanced dehiscence resistance breeding.
This review aims to provide reference for future research on dehiscence resistance and legume plant breed-
ing.

Key words: Leguminous plants; Pod dehiscence; Mechanism
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Effects of Different Management on Plant-Soil Carbon and Nitrogen Stocks
and Coupling in Leymus chinensis Meadow Steppe

GAO Xiao-tian', XIN Xiao-ping', YU Tian-qi', SHI Meng-yuan', LI Ying',
LIU Fang-lin"*, HE Sen-ya', YAN Rui-rui'”
(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100080, Chinaj;

2 Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China)

Abstract; To investigate the effects of different management practices on plant-soil carbon-nitrogen coupling
in sheepgrass meadow grasslands, this study selected three long-term management plots—enclosure, mow-
ing, and grazing—in Hulunbuir during summer 2024. Vegetation (aboveground, litter, and roots) and soil
(0-100 c¢m) carbon and nitrogen stocks along with C ¢ N ratios were measured. Linear mixed-effects mod-
els analysed the coupling between plant and soil carbon-nitrogen ratios. Results indicated: (1) Enclosure
significantly increased plant carbon and nitrogen reserves and C ¢ N ratios (P<C0.01), maintaining elevat-
ed carbon and nitrogen reserves and C : N ratios in shallow soil layers (0-50 cm); mowing reduced plant
carbon and nitrogen reserves but increased the C ¢ N ratio in deep soil (50-100 cm), while grazing reduced
plant and soil carbon and nitrogen reserves at all depths (P<C0. 05). (2) Under enclosure, root C ¢ N cor-
related positively with soil C : N (R*=0. 18). Under mowing, root and total plant C : N correlated nega-
tively with soil C ¢ N, whereas litter C ¢ N correlated positively with soil C ¢+ N (P<C0. 05). Under graz-
ing, plant-soil C ¢ N correlation was not significant. Findings indicate that different management practices
influence grassland carbon-nitrogen cycling and coupling intensity by regulating plant and soil carbon-nitro-
gen reserves and C ¢ N ratios. Moderate disturbance (mowing treatment) helps activate plant-soil feedback
mechanisms, whereas excessive or insufficient disturbance may weaken this cycle, providing guidance for
sustainable grassland management.

Key words: Meadow steppe; Carbon and nitrogen; Management practices; Plant-soil coupling
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HEE PG 2 (Stevia rebaudiana) AR R ARk EORH TE 08 70 5 0 AN (B, A B 5 % 1 2L R oA %) i 48 0 1Y
FI I RE S1 AR a0 (e o 2450 AW FLAF 3 (Lacti plantibacillus plantarum YM3) Afi BRFLAF 5 (Lactobacillus buch-
nert , LB) & W ZE 0 B4 (Bacillus altitudinis GT) 1R [ AT 4 (20,30,40 F1 50 X458 Z BRI #2045 5%
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Study on the Utilization of Steviol Glycosides by Lactic Acid Bacteria and the
Fermentation Quality of Stevia Residue Silage

GUO Xiang', ZANG Mei-qi' , TIAN Jing', WANG Yu han', ZHOU Tian-yu', LI Guo-dong’, ZHANG Jian-guo'*

(1. South Pratacultural Research Center, South China Agricultural University, Guangzhou, Guangdong Province 510642, China;

2. Huawei (Guangzhou) Agricultural Biotechnology Co. , Ltd, Guangzhou, Guangdong Province 510700, China)

Abstract ; This study aims to evaluate the potential and application value of stevia (Stevia rebaudiana) resi-
due as a feed ingredient. This study investigated the capability of lactic acid bacteria (LAB) to utilize stevi-
ol glycosides, the effects of additives (cellulase-ILAB complex, Lactiplantibacillus plantarum YM3, Lac-
tobacillus buchneri 1.B, Bacillus altitudinis GT) and ensiling period (20, 30, 40, and 50 d) on the fermen-
tation quality. The results showed that LAB utilized steviol glycosides less than glucose, and YM3 and LB
utilized steviol glycosides more than other strains. Adding cellulase-LAB complex significantly improved
the silage fermentation quality, with lactic acid content increasing over the ensiling period, and the lactic
acid content increased to 37.2 g » kg'! DM and the pH decreased to 3. 55 on 50 d, while other treatments
showed no significant changes in the fermentation quality after 30 days of ensiling. In conclusion, it is rec-
ommended that stevia residue should be ensiled with cellulase-.LAB complex addition for 50 days fermenta-
tion. These findings provide theoretical and technical support for the resource utilization of stevia residue.
Key words: Stevia residue; Silage; Cellulase; Lactic acid bacteria
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Flexible Regulation of Photosynthesis to Low Temperature in
Alfalfa Contributed to Spring Rejuvenation

ZHANG Zheng'**, LIU Mei-jun"***, YAN An "*?, WANG Yu-xiang'*?,
YU Miao"??*, ZHAO Wen-jing "**
(1. College of Grassland Science, Xinjiang Agricultural University Urumqi, Xingjiang 830052; 2. Key Laboratory of Grassland
Resources and Ecology of Western Arid Region, Ministry of Education Urumgi, Xingjiang 830052; 3. Xinjiang Key Laboratory of

Grassland Resources and Ecology, Urumqi, Xingjiang 830052, China)

Abstract : Alfalfa (Medicago sativa 1..) often suffers from low temperature during spring rejuvenation. Photosyn-
thetic cold resistance, which is associated with fall dormancy (FD), is crucial for successful rejuvenation. Different
dormancy levels of alfalfa (‘Xinmu No. 4’7, FD=3 and ‘Ganong No. 5’, FD=8) were investigated to study the
contribution of photosynthesis to spring rejuvenation of alfalfa, and elucidate the relationship between FD level and
cold resistance. The results showed that photosynthesis was significantly inhibited during rejuvenation compared to
the post-rejuvenation period, as evidenced by damaged chloroplast ultrastructure, reduced Calvin cycle enzyme ac-
tivity, and photoinhibition in both PSI and PSII. These changes negatively affected yield and nutritive value. But
cold-induced damage was lighter in low FD alfalfa during rejuvenation. The yield and nutritive value of the first
crop were higher in low FD alfalfa. In low FD alfalfa during the rejuvenation, more stable photosynthesis was indi-
cated by the higher stomatal opening, Rubisco activity, Rubisco activating enzyme activity, and net photosynthetic
rate, as well as more stable chloroplast ultrastructure. Morover, ETR(I) and ETR(II) were decreased, while the
expression of Lhcb2 and D1 proteins were reduced, NPQ and Y(NO) were up-regulated, which indicated electron
transfer from PSII to PSI was decreased. Y(ND) and CEF were up-regulated, and the expression of Lhcal protein
was reduced which would reduce the accumulation of excess electrons in PSI. The reduced electron flow from PSII
to PSI and increased energy dissipation on the donor side of PSI, as well as a relatively efficient Calvin cycle allevia-
ted PSI photoinhibition. In a word, stable chloroplast ultrastructure, light PSI photoinhibition and relatively effi-
cient Calvin cycle were contributed to cold resistance of photosynthsis in low FD alfalfa during spring rejuvenation.
Key words: Photosynthesis; Fall dormancy; Cold resistance; Alfalfa; Spring rejuvenation
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Effects of Xylanase and Lactobacillus Plantarum on Fermentation Quality,
Bacterial Community, and Antioxidant Activity of Silage from
Pruned Tea Branches

KONG Ling-dian', ZHANG Wen-rui', ZHANG Qing*”
(1. College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou, Guangdong Province 510642, China;
2. Qingdao Agricultural University, Qingdao,Shandong Province 266109, China)

Abstract: As an important by-product of tea production, pruned tea branches are rich in polyphenols, which pos-
sess significant antioxidant activity. However, they are underutilized and often discarded, leading to resource
waste. It is noteworthy that systematic studies on regulating the fermentation characteristics and bacterial commu-
nity succession during the ensiling of pruned tea branches through the addition of exogenous enzymes and probiotics
are still lacking. To address this, our study innovatively introduced Trichoderma xylanase (200 U « g ', Treat-
ment A), lactic acid bacteria (LAB, 1X10° CFU » g !, Treatment B), and a composite additive (150 U « g !
xylanase + 7.5X10° CFU « g~ ! Lactiplantibacillus plantarum , Treatment AB). We systematically investigated
the effects of these treatments on the dynamic changes in fermentation quality, microbial community succession,
nutrient conversion efficiency, and antioxidant capacity during the ensiling of pruned branches from two tea culti-
vars; Huangzhi Xiang Dancong (HZ) and Hongbing Dancong (HB). Freshly chopped pruned branches of HZ and
HB were separately assigned to a control group and treatment groups (A, B, AB). Dynamic sampling and analyses
were performed on days 3, 7, 14, and 30 of ensiling. The results demonstrated that, compared to the control, the
pH values in treatments B and AB significantly decreased to below 4. 5 by day 30, while treatment A also reduced
the pH to below 4. 75. Crucially, treatments B and AB achieved a simultaneous significant increase in lactic acid
production (P<C0. 05), with a marked dominance in the relative abundance of Lactobacillus and Bacillus. Further-
more, after 30 days of ensiling, both treatments B and AB showed significantly enhanced antioxidant capacity (as
assessed by DPPH and FRAP assays) and increased flavonoid content, indicating a concurrent optimization of the
fermentation and antioxidant systems. However, long-term ensiling stability exhibited dependence on the raw ma-
terial; HZ displayed overall superior fermentation quality, which was attributed to its consistently low pH and sta-
ble microbial community. Although HB accumulated higher lactic acid in the later stage, its bacterial diversity in-
dex increased significantly (P<C0. 05), thereby heightening the risk of spoilage bacteria proliferation.

Key words: Xylanase; Lactic acid bacteria; Ensiling quality; Antioxidant activity
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Effects of Enclosure on Soil Aggregate Nutrients and Stoichiometric
Characteristics in Temperate Desert Grassland

LEI Ya-xin ', DONG Yi-qgiang"?** , LIU Xing-yi', JIANG An-jing', WU Yue', LIU Ze-yu',
SHAN Xing-yun', WU Kai', YANG Chun-ying', ZHOA Jiu-qi'

Abstract: To investigate the effects of enclosure on soil aggregate nutrients and their chemical characteristics in
temperate desert grasslands, this study selected temperate desert grasslands in Hutuo County and Manas County,
located in the middle section of the northern slope of the Tianshan Mountains, as the study area, soil aggregates in
the 0-10 cm soil layer were determined using the wet sieve method, by measuring and analyzing indicators such as
the characteristics of grassland plant communities inside and outside the fence, soil nutrients and chemical composi-
tion characteristics in aggregates of different particle sizes, etc. , we reveal the impact of soil aggregates and plant «
diversity on soil organic carbon and their potential regulatory pathways. The results showed that: 1) Following
enclosure, the height, cover, and biomass of desert grassland plant communities increased significantly by
188.90%-445.90% , 56.19%-137.37% . and 86.92%-351. 35%, respectively (P <C0.05); 2) After enclosure,
the Simpson index of plant species diversity in the desert grasslands of Hutuo County increased significantly by
43.90% , while the Patrick index and Shannon-Wiener index decreased significantly by 53.40% and 45.22%, re-
spectively (P<C0.05); 3) After enclosure, the content of soil organic carbon (SOC) and total nitrogen (TN) in
soil aggregates with particle sizes™2 mm in Manas County significantly increased by 20. 67% and 15. 05%, re-
spectively (P<C0. 05). Regardless of enclosure, SOC content was highest in large aggregates (2 mm); 4)
Through RDA redundancy analysis and least squares model analysis, it was found that C/P, N/P, SOC, and TN
all showed strong positive correlations in agglomerates of different particle sizes. C/P and N/P both had a positive
effect on soil organic carbon and explained 93% of the variation in soil organic carbon. In summary, this study
confirms that enclosure plays a key regulatory role in the nutrient content and chemical characteristics of soil aggre-
gates in warm desert grasslands in terms of carbon sequestration, this has important practical value for the formu-
lation of ecological restoration management strategies based on the regulation of soil aggregate nutrients.

Key words: Grazing exclusion; Soil aggregate; Carbon, nitrogen, and phosphorus conten; Stoichiometric
characteristics; Temperate desert meadows
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The Effects of Different Moisture Conditions on Agropyron
Productivity and Its Trade-offs

LI Jin-mei
(Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010020, China)

Abstract: A pot experiment with five water gradients (60%, 40%, 20%, 10%, and 5% of soil maximum
water holding capacity) was conducted to investigate biomass allocation characteristics in Leymus chinen-
sis. The results demonstrated that both aboveground (plant height 37 cm, leaf area 5.2 cm®) and below-
ground biomass (total root length 600 cm) reached optimal levels under 60% water treatment. Under
moderate drought (40%-20% treatments), aboveground biomass declined more significantly than below-
ground biomass. Under severe drought (10%-5% treatments), root-to-shoot ratio increased markedly
(fresh weight 1.4, dry weight 0. 8), indicating balanced growth under adequate water supply, prioritized
maintenance of root function during moderate drought, and significant resource reallocation to roots under
extreme drought. These findings reveal the adaptive mechanism of L. chinensis through dynamic biomass
allocation in response to water stress, providing a theoretical basis for grassland management in arid re-
gions.

Key words: Agropyron mongolicum ; Moisture treatment; Aboveground biomass; Underground biomass;
Biomass Trade-offs

WA HHA:2024-04-09; 18 [E] H#3:2024-08-12
BEETE : =AMl I 53 1A % 1 (202301BD070001-163) 5 Y 5 L4 5 77 [k B4 457 IR 141 (202304 B1090008) % Bl
TEE B R 1999, B, DU, = 5 7 A B BF 5 A= 32 22 DA = 0 8 98 U8 2% 3 R 5T, E-mail ;: Overricenoodle@ 163. com; x 3 {5 1 3

Author for correspondence, E-mail : xfmaxiangli@126. com
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Digital Literacy Empowers Improvement of Herdsmen’s Livelihood Resilience:
Micro Empirical Evidence from Pastoral Areas in Xinjiang

LI Xian-dong'* , ZHANG Ling-fei', QIN Zeng-yang®
(1. College of Economics and Management, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China;

2. College of Economics and Management, Nanjing Agricultural University, Nanjing,Jiangsu Province 210095, China)

Abstract ; Revealing the impact effect of digital literacy on herdsmen’s livelihood resilience holds important theoretical
and practical significance for better promoting the sustainable development of pastoral areas. This study is based on
micro survey data of 384 herdsmen from 6 counties in 4 cities of Xinjiang. Guided by sustainable development theory,
it constructs an index system for herdsmen’s livelihood resilience. The system is built from three dimensions: self-or-
ganization capacity, buffering capacity, and learning capacity. The entropy method, ordinary least squares (OLS) and
instrumental variable method are used to analyze the impact and mechanism of digital literacy on herdsmen’s livelihood
resilience. Results demonstrate that digital literacy has a significant positive effect on herdsmen’s livelihood resilience.
Specifically, the dimensions of digital resource access literacy, digital technology application literacy, and digital finan-
cial literacy have significant positive impacts on livelihood resilience. Heterogeneity analysis indicates that compared
with female and low-income herdsmen, digital literacy has a greater enhancing effect on the livelihood resilience of
male and high-income herdsmen. Mechanism analysis shows that digital literacy can enhance herdsmen’s livelihood re-
silience. It achieves this by improving livelihood diversity. It also does so by promoting herdsmen’s participation in
rangland property rights confirmation. Therefore, this study suggests strengthening rural digital literacy training to
enhance herders’ digital literacy and facilitate diversified livelihood development. Meanwhile, it is recommended to
deepen the reform of pastureland tenure system in Xinjiang’s pastoral areas, precisely demarcate property boundaries,
and establish a digital management system. These measures aim to strengthen the role of digital literacy in pastureland
management, thereby enhancing herders’ livelihood resilience.

Key words: Digital literacy; Livelihood resilience; Herdsmen; Livelihood diversification; Confirmation of
rangeland rights
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Optimization of Winter Rye Cultivation and Yield Prediction by Integrating
Machine Learning Feature Selection Techniques

LYU Lin-you"*", LI Jia-hui', ZHAO Yan'*, ZHANG Rui'

( 1. Liaoning Technical University, Fuxin, Liaoning Province 123000, China;

2. Liaoning Research Institute of Sand Control and Utilization, Fuxin, Liaoning Province 123000, China)

Abstract: As an important grain and forage crop in cold regions, winter rye plays a significant role in ensu-
ring food security, making accurate yield prediction and cultivation optimization crucial. To address the
challenge of traditional models in analyzing the nonlinear interaction effect of row spacing and seeding den-
sity, a random forest (RF-RFE) winter rye yield prediction model integrating recursive gradient fusion was
developed. Field experiments demonstrated that a moderate row spacing combined with a 600 g seeding
density effectively achieved synergistic regulation for high and stable winter rye yields. The yield predic-
tion model selected eight key features, including row spacing-seeding rate and logarithmic transformation
of spike weight, along with superior model evaluation parameters. Verification results indicated the model
‘s strong generalization ability, good robustness, and excellent predictive performance. The intelligent deci-
sion-making system developed in this study offers a technical solution with significant theoretical depth and
practical guidance for the precision cultivation of winter rye in cold regions.

Key words: Winter rye; Random forest; Recursive gradient boosting; Yield prediction
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Analysis of Plant Community Characteristics and their Soil Limiting Factors during the
Succession of Degraded Meadow Patches in the Source Region of the Yellow River

MA Jing-juan'?, LI Xi-lai"*", YIN Tong-jiang®, CHAI Yu'?, GAO Pei'"?,
LI Chengyi’» WU Yong'?, ZHOU Yi zhi'*
(1. State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining,Qinghai Province 810016, China;
2. College of Agriculture and Animal Husbandry, Qinghai University, Xining,Qinghai Province 810016, China)

Abstract ;: This study aims to determine succession characteristics of the plant community in the patchily degraded al-
pine meadow in the source region of the Yellow River, focusing on two kinds of meadows, gently rolling and sloping.
All degraded patches were grouped into four types: bare patch (BP), short-term recovering patch (SRP), long-term
recovering patch (LRP), and healthy alpine meadow (HAM) (as control), based on field-surveyed plant community
characteristics and their changes during natural succession. The surveyed plant community characteristics were corre-
lated with soil physical and chemical properties to determine key soil factors critical to plant community traits in differ-
ent types of patches. The results showed that the diversity index of plant communities in both gently rolling and slop-
ing meadows increased significantly (P<C0.05) with succession. The coverage and aboveground biomass of Poaceae,
Cyperaceae and Fabaceae increased gradually, while the coverage and aboveground biomass of Forbs decreased signifi-
cantly (P<C0. 05) with it. The quantitative characteristics, diversity index. coverage of Poaceae, Cyperaceae, Forbs
and aboveground biomass of the plant communities in the gently rolling meadow were higher than those in the sloping
meadow, while the coverage of Fabaceae and aboveground biomass in the sloping meadow were higher than those in
the gently rolling meadow. The quantitative characteristics, species diversity index, functional group coverage and
aboveground biomass of the plant communities in both types of meadows were positively correlated with soil water
content, temperature, conductivity, organic carbon, total nitrogen, total phosphorus, nitrate nitrogen and ammonium
nitrogen, but negatively correlated with pH. Soil organic carbon, total phosphorus, total nitrogen and ammonium ni-
trogen were identified as the key soil factors critically affecting plant community characteristics in the gently rolling
meadow, whereas soil pH, ammonium nitrogen and organic carbon were the key soil factors critical to plant communi-
ty characteristics in the sloping meadow. In conclusion, the natural recovery of patchily degraded alpine meadow pro-
moted the positive succession of plant communities. The results of this study can serve as the scientific foundation for
the ecological restoration of patchily degraded alpine meadows.

Key words: Meadow topography; Patchy degradation; Alpine meadow; Restoration succession; Plant com-
munity characteristics; Soil properties
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Evaluation of Water Phosphorus Use Efficiency in Qats under Water
Phosphorus Limiting Conditions

MA Xiang-yu'?, LIU Jia-jia''*, DUAN Bo-wen'?*, ZHANG Cong-yan'*,
HU Xiao-wei"?, ZHOU Qing-ping'*"
(1. College of Grassland Resources, Southwest Minzu University, Chengdu, Sichuan Province 610041, China; 2. Sichuan Zoige
Alpine Wetland Ecosystem National Observation and Research Station, Southwest Minzu University, Chengdu, Sichuan Province

610041, China)

Abstract: To clarify the effects of water-phosphorus stress on oat (Avena sativa) growth and classify oats
with different water-phosphorus utilization efficiencies, 14 oat varieties were used as experimental materi-
als in a pot experiment. Treatments included a control (CK), low phosphorus stress (-P), drought stress
(-W), and combined water-phosphorus stress (-W-P). Results indicate that both total above-ground bio-
mass and biomass of individual above-ground organs were significantly lower under combined stress com-
pared to other treatments. This demonstrates that combined water-phosphorus stress exerts a greater in-
hibitory effect on oats than individual stresses. Varieties exhibited differences in water and phosphorus uti-
lization, leading to the classification of oats into three and four categories. This framework facilitated the
identification of the highly efficient variety * Abbott’ and the low-efficiency variety ‘Qinghai sweet oat’.

EETE VIR RS0 AA T E (16011231028) 5 Hh ge & B SE AR L 45 9 £ W 56 4350 B (AR (ZYN2024047) 5 75 58 o R 45 A 5
T VR B B % B i A 2SR BT L BA (2024CXTD11) 5 PU I 48 BHE 301 H (2024 NSFSC0310) ¥ B
TEE BN DT (1999 Lo, DU IR ZR 78 N B T 58 A, 3 B2 )N S 0RE B 33 F %% E-mail : jiouyuejingzi @ 163. com; * i {5/ & Au-

thor for correspondence, E-mail: qpingzh@aliyun. com
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TE AR SR E HAR(TMROKSHLE Sy 4 ¢ 6, A Y 2L 18 52 & Bl 55 25 A0 4T 18 S &F 4 R B E 1T R BE 60 K. 45
RER A AR pH (R TARAERBCR RIF PRI R A SRR E 5 TMR 1Y pH 6T FE P, 7L
e & RN AF 4E R AL ¥R 4] NDF M1 ADF S BT £, NH-N & A0, VR0 in 57 i 40 3 241 58 =
RIS B/ T AL, Horp i Y 2L T8 QZWS 417 S IR, BT A AL BN/ 14 RUNG R s AR08 T 0,
MR E D) 2 B AT . SR E M AR 2 B MO W B A Filobasidium, Enterobacter Fl Leuconostoc  Tij
5 Levilactobacillus 2 HAHR , 5 LR A RE S AR FRUEE S — e BE L8 #RE T TMR KB
JBE s - LT Ao 98 7 B o A S ) o 2 R L ] R AR TR AR HE R

KRR E HRGEY I R Z R =ESE

Lactobacillus plantarum Combined with Cellulase or Bacillus subtilis Regulates
the Fermentation of Total Mixed Ration and Reduces Greenhouse Gas Emissions

MOU Li-yu', TAN Zhong-fang”

(College of Agriculture, Zhengzhou University, Zhengzhou, Henan Province 450000, China)

Abstract: In this study, the concentrate-to-roughage ratio of the TMR was 4 ¢ 6. Fermentation was conduc-
ted using a composite of Lactobacillus plantarum and Bacillus subtilis or cellulase for 60 days. The results
show that all groups demonstrated good preservation under low pH conditions. Among them, the TMR
supplemented with the lactic acid bacteria-cellulase complex exhibited a faster pH decline and higher lactic
acid content. The cellulase-supplemented treatment group showed greater reductions in NDF and ADF
content, along with lower NH;-N levels. Gas production in all additive-treated groups was lower than the
control group by day 3, with Lactobacillus plantarum QZW5 showing the lowest production. Gas produc-
tion in all groups approached zero after 14 days. Microbial diversity analysis revealed significant positive
correlations between greenhouse gas production and the genera Filobasidium, Enterobacter, and Leuconos-
toc, while a negative correlation was observed with Levilactobacillus. In conclusion, both lactic acid bacte-
ria combined with cellulase or Bacillus improved TMR fermentation quality to varying degrees. They also
reduced greenhouse gas emissions by regulating the types and proportions of microorganisms and metabo-
lites.

Key words:; Total mixed rations; Lactobacillus plantarum; Cellulase; Greenhouse gas

BEETE 284 4R 3L il BF 55 B A % 10 (202301BD070001-163) 5 75 5 B4 22 7= [k Bl 45 45 UK 141 (202304 BI090008) %5 Bl
TEHE B/ R4 1999, 5, U » 2 B 3 N A - AF 5% A=, 32 285 A S 08 B U S B R AT 5% » E-mail: Overricenoodle@ 163. com; * i {7 {F #

Author for correspondence, E-mail ; xfmaxiangli@126. com
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Grassland Grazing Regimes Modulate Organic Carbon Distribution
in Soil Aggregates over Varying Soil Depths

PU Jun-yu', SU Ying-jia', WANG Xin-sheng', DU Jin-shan', HONG Yi-nan', LIU Ke-si''*"
(1. College of Grassland Science and Technology, China Agricultural University, Beijing 100193, China;

2. National field station of grassland ecosystem in Guyuan, Zhangjiakou, Hebei Province 076550, China)

Abstract ; Soil organic carbon (SOC) is a key indicator of soil quality and ecosystem functioning. Grazing
significantly influences the dynamics of SOC in grassland ecosystems. This study focuses on temperate
grasslands in northern China, analyzing the effects of grazing regimes on SOC concentration and stock by
setting different grazing intensities (light, moderate, heavy) and exclosure durations (5 years, 10 years).
The results indicate that grazing regimes practices primarily affect the soil bulk density in the 0-10 cm layer
and the SOC concentration and stock in the 10-20 cm layer. Heavy grazing significantly increases the bulk
density in the 0-10 cm layer while significantly reducing the SOC concentration and stock in the 10-20 cm
layer. Exclosure effectively enhances the SOC concentration in the 10-20 c¢cm layer. However, long-term
exclosure may lead to a decline in vegetation diversity, which is unfavorable for carbon accumulation. In
conclusion, moderate grazing and temporary exclosure are effective measures for maintaining the balance of
the soil carbon in temperate grasslands.

Key words: Soil organic carbon; Grazing regime; Soil layer; Soil aggregate
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Effects of Reseeding on Vegetation Characteristics of Degraded Artemisia
Desert with Different Soil Substrates

SONG Yong-kang', DONG Yi-giang"***, YAN An"*?*, LIU Xing-yi', FU Tian-hao',
YANG Chun-ying', SHAN Xing-yun', LEI Ya-xin', WU Kai'
(1. College of Grassland Industry, Xinjiang Agricultural University, Urumgqi Xinjiang 830052, China; 2. Xinjiang Key Laboratory of Grassland
Resources and Ecology, Urumqi, Xinjiang 830052, China; 3. Key Laboratory of Grassland Resources and Ecology of Western Arid Region,
Ministry of Education, Urumgqi, Xinjiang 830052, China; 4. Bole Prairie Workstation of Bole City, Bole, Xinjiang 833400, China)

Abstract : Reseeding is one of the primary measures for restoring and improving degraded grasslands, and
its effectiveness is closely related to soil substrate. However, there has been limited research on the influ-
ence of soil substrate on reseeding outcomes. This study focuses on degraded Artemisia desert ecosystems
with different soil substrates (soil desert, gravelly desert, and gravelly-sandy desert) and employs preci-
sion hole sowing and aerial seeding techniques for restoration. After two years of reseeding, plant popula-
tion characteristics, modular traits, and community diversity were measured and analyzed. The results in-
dicate that: (1) After two years of reseeding, the growth of Seriphidium borotalense significantly improved.
In GD and GSD, plant height, stem length, stem biomass, leaf biomass, and individual plant biomass
were significantly higher than in SD (P<C0. 05), while root length was shortest in GD. (2) Plant height
(22.94 cm) and aboveground biomass (35.27 g * m ?) were significantly higher in GSD than in SD and GD
(P<C0.05), whereas plant density (79 individuals « m ?) was highest in GD. (3) Community coverage and
density in reseeded SD were significantly higher than in reseeded GD and GSD (P<C0. 05). The highest
community height was observed in reseeded GSD. Reseeding significantly increased belowground biomass
in the 0-10 cm soil layer in SD and GD (P<C0. 05). (4) The diversity and evenness indices of plant commu-
nities were significantly higher in reseeded GD and GSD than in reseeded SD (P<C0. 05), while the rich-
ness index decreased significantly in reseeded SD (P<C0. 05). In summary, soil substrates modulate reseed-
ing outcomes by influencing water availability and root development. Restoration strategies for degraded
Artemisia deserts should account for substrate-specific effects to optimize rehabilitation.

Key words: Reseeding; Seriphidium borotalense ; Different soil substrates; Artemisia deserts
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Epichloé gansuensis Enhances Achnatherum inebrians Seedlings
Growth and Antioxidant Capacity Under UV-B Stress

WAN Cui-ling ', LI Xiu-zhang "*, SHI Qian '”
(1. State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining, Qinghai Province 810016, China;

2. Qinghai Academy of Animal and Veterinary Science, Qinghai University, Xining, Qinghai Province 810016, China)

Abstract; Strong ultraviolet-B (UV-B) radiation is a major characteristic of the climate on the Qinghai-Ti-
bet Plateau. To adapt to the intense UV-B radiation characteristic of this region, local plants have evolved
efficient adaptive mechanisms to mitigate such environmental stress. However, the response mechanisms
of grass-endophytic fungal symbioses to UV-B radiation in this region still lack systematic and in-depth in-
vestigation, while the intrinsic mechanisms underlying their adaptive interactions remain poorly under-
stood. In this study, we examined how Epichloé gansuensis influences the growth and antioxidant activity
of Achnatherum inebrians seedlings under varying levels of UV-B radiation, with the objective of assessing
the growth and antioxidant capacity of A. inebrians seedlings under UV-B stress. Under different intensi-
ties of UV-B radiation treatments, the morphological, physiological and biochemical indicators of A. ine-
brians seedlings were measured, including plant height, tiller number, biomass, electrical conductivity,
soluble sugar content, malondialdehyde (MDA) content, proline content, hydrogen peroxide (H,0O,) con-
tent, as well as the activities of superoxide dismutase (SOD), polyphenol oxidase (POD), and catalase
(CAT). The results showed that with the increase in UV-B radiation intensity, the plant height, tiller
number and biomass of A. inebrians seedlings showed a decreasing trend. Concurrently, electrical conduc-
tivity, MDA content, and H, O, levels increased, while soluble sugars, proline, and the activities of SOD,
POD, and CAT decreased. These results indicate that UV-B radiation inhibits morphogenesis and exacer-
bates membrane lipid peroxidation in A. inebrians seedlings, while endophytic fungi enhance the plant’s
growth and antioxidant capacity. The tolerance of the A. inebrians-E. gansuensis symbiont to UV-B radia-
tion likely contributes to its high infection rate in the Qinghai-Tibet Plateau region.

Key words: Seedlings; Symbiont; Tolerance; Qinghai-Tibet Plateau; Environment
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The Effect of Adding Artemisia argyi on the Fermentation Quality and
Greenhouse Gas Emissions of Corn stover Silage

WANG Xiao-hui, YAN Yang, WEI Hai-long, WANG Ji-dong, TAN Zhong-fang,
WANG Yan-ping,CAI Yi-min*, PANG Hui-li"

(School of Agricultural Sciences, Zhengzhou University, Zhengzhou, Henan Provice 450000, China)

Abstract: Agriculture is the foundation of the national economy and also a significant source of greenhouse
gas emissions. A large amount of corn stover is incinerated or discarded due to poor palatability and digest-
ibility, resulting in resource waste and pollution. Although silage can realize the efficient utilization of for-
age grass, reduce carbon emissions in feed production and methane emissions from ruminant intestinal fer-
mentation, the fermentation process of silage itself will produce greenhouse gases, leading to nutrient loss
and environmental pollution. In this study, corn stover was used as the raw material and Artemisia argyi
(AA) as the additive for mixed silage. Technologies such as traditional culture method, high-throughput
sequencing and metabolomics were employed to analyze the changes in microbial community, fermentation
quality, chemical composition and greenhouse gas emissions during silage. The results showed that AA
could enrich beneficial bacteria such as Lactiplantibacillus and inhibit harmful bacteria such as Enterobact-
er, reduce the pH value of feed, increase lactic acid content by 57%, and reduce the emissions of CO,,
CH, and N, O by more than 65%. This study provides data and technical support for the development of
new low-carbon feed additives, the optimization of straw silage and the achievement of the “dual carbon”
goals in animal husbandry.

Key words: Corn stover; Silage; Greenhouse gases; Artemisia argyi; Lactic acid bacteria



BN 2205 52

HEEARMUABEBRERESmMELHARE
TR R AR AT IE 19 SEE A A

A X2 o H B RARR
(PO 52 I 28 RS I BORE 55 2% B+ 5 IF T 4 010070)

TR ST S B AR AR R U I (5 A A AR A (0 4R B2 . RO SR A Dy S B T Bl s T A O A
ECHS R R R FehG . AP T NS, 12 8117 20112021 4R AR KO » 520 20 B B0 SR X 55 AR 25577 A
EEBBRMFI . FRERW . (DT EARIME L RECE AR B FWHIEM BRI LT LT EB B
X A 2 A R A (L A 3R Sl 1 TR 3 5 (2) By R GE i % ik BT AR L o b R 05 Bl ) R R I IR] B AR T R P R
5 B TR 2 A LA RO SRR 5 Bl g 8 TG ik LA IS R 5 (3) B B AR A R B ROR AE 8 U A 3 B IR A
WA 2 DX S S . AR e A0 DX A U R A BT AR A A B 23 TR v B T S 22 e DX S
RBRIR  JOTHOR s B AR S s O (S BRI B A T

How Digital Technology Overcomes the Challenges of Grassland Ecological
Product Value Realization: Evidence from Factor Misallocation Correction

WANG Hai-chun® , WANG Sheng, XIAO Xiao, MENG Chao-fan

(School of Public Finance and Taxation,Inner Mongolia University of Finance and Economics, Hohhot, Inner Mongolia 010070, China)

Abstract: The realization of ecological product value encompasses two dimensions: ecological economic val-
ue and ecological welfare value. As a key driving force, digital technology can effectively overcome obsta-
cles in the value realization process. Based on panel data from 12 leagues and cities in Inner Mongolia from
2011 to 2021, this study empirically analyzes the impact of digital technology on the efficiency of grassland
ecological product value realization. The results show that: (1) Digital technology has a significant driving
effect on value realization efficiency, mainly reflected in the stage of ecological economic value, while its
effect on ecological welfare value is not yet significant; (2) Digital technology indirectly improves efficiency
by alleviating the misallocation of capital, land, and labor factors. Specifically, the mitigation of capital
and land misallocation exhibits an “immediate effect”, whereas the mitigation of labor misallocation shows
a “lagged effect”; (3) The driving effect of digital technology is particularly prominent in economically de-
veloped regions with insufficient resource endowments. It is recommended to continue promoting digital
construction in pastoral areas, strengthen the application of digital technology in value distribution, and
implement differentiated regional strategies.

Key words: Digital technology; Grassland ecological products; Value realization efficiency; Factor misallo-
cation
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Optimization of Unconventional Feed Fermentation Conditions and the
Microbial Dynamics and Fermentation Quality Changes during
Fermentation and Aerobic Exposure Processes

WANG Ji-dong, WEI Hai-long, YAN Yang, WANG Xiao-hui, TAN Zhong-fang,
WANG Yan-ping, CAI Yi-min* , PANG Hui-li"

(School of Agricultural Sciences, Zhengzhou University, Zhengzhou, Henan Province 450000, China)

Abstract:In recent years, China’s livestock industry has faced the dilemma of rapid development coupled
with supply-demand imbalances in conventional “corn-soybean meal” feeds. Addressing this challenge, this
study utilized typical unconventional feeds: rapeseed straw, distillers’ grains, and potato residue as raw
materials, employing Lactobacillus plantarum ZA3 and Bacillus subtilis QB8. Through single-factor ex-
periments and response surface methodology, fermentation conditions were optimized to investigate dy-
namic changes in feed quality and microbial communities during fermentation and aerobic exposure. The
optimal fermentation conditions were determined as: fermentation time 88 h, inoculation rate 10%, and
bacterial strain ratio (ZA3 : QB8) 1 : 1. Compared to the soybean meal with bacterial inoculation group,
the unconventional feed with bacterial inoculation group showed significantly reduced pH values, increased
lactic acid and acetic acid content, decreased populations of pathogenic bacteria such as E. coli and Clos-
tridium, with lactic acid bacteria becoming the dominant microbial community during 30 days of fermenta-
tion and aerobic exposure. At 88 h of fermentation, the unconventional feed group showed no significant
difference in pH and crude fiber content compared to the soybean meal group. In contrast, E. coli counts
were significantly lower than the corresponding soybean meal groups (P<C0. 05). This research provides
novel technical pathways and theoretical support for the safe and efficient substitution of soybean meal
with unconventional feeds in livestock and poultry production.

Key words: Unconventional feedstuffs; Fermentation quality; Microbial communities; Aerobic exposure
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Comprehensive Evaluation of Production Performance of
Different Alfalfa Varieties in Hohhot

WANG Si-yi"**, GAO Feng-qin'* , JING Yuan-yuan', YANG Guo-lin*, HE Zhen-nan'**
(1. Grassland Research Institute, Chinese Academy of Agricultural Sciences, Hohhot, Inner Mongolia 010010, China;
2. College of Grassland Science, Qingdao Agricultural University, Qingdao, Shandong Province 266109, China; 3. Key Laboratory of
Grassland Resources and Ecology in the Yellow River Delta, National Forestry and Grassland Administration, Qingdao,

Shandong Province 266109, China)

Abstract: To explore the growth conditions and adaptability of four alfalfa varieties, namely ‘WIL343HQ’
‘WL358HQ’*WL298HQ’ and ‘Adina’, in China, a comprehensive analysis was conducted on the produc-
tion performance and nutritional value of different varieties, with the aim of providing reference for the in-
dustrialized planting of alfalfa in Inner Mongolia. The results show that ‘WL358HQ’ stands out in terms
of fresh grass yield, plant height, leaf-to-stem ratio and chlorophyll. The DM content of ‘ Adina’ variety
was significantly higher than that of other varieties (P < 0. 05), the WSC content and RFV of
‘WL358HQ’ variety were significantly higher than those of other varieties (P<C0. 05), and the CP content
of “WL358HQ’ variety was significantly higher than that of *WL298HQ’ and ‘WL343HQ’ (P<C0. 05).
After comprehensive evaluation and analysis, ‘WL358HQ’ has the most outstanding overall performance
and has high promotion and utilization value in the Inner Mongolia region.

Key words: Alfalfa; Adaptability;Production performance; Comprehensive evaluation; Nutritional value
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Effects of Artemisia argyi Active Matter on the Aerobic
Stability of Whole Plant Corn Silage

WEI Hai-long, YAN Yang, WANG Ji-dong, WANG Xiao-hui, TAN Zhong-fang,
WANG Yan-ping, CAI Yi-min* , PANG Hui-li*

(School of Agricultural Sciences, Zhengzhou University, Zhengzhou, Henan Province 450001, China)

Abstract ; In this study, whole plant corn was fermented by adding eudesmol, essential oil, flavanone, and their mix-
tures extracted from Artemisia argyi (AA), with a blank group and a group treated with Lentilactobacillus buchneri
(LB) serving as controls. After 90 days (d) of ensiling, samples were exposed to oxygen for 0, 1, 3, 5, and 7 d to
analyze changes in fermentation quality, chemical composition, and microbial populations. The results indicated that
after 90 d of ensiling, group M exhibited the lowest pH value (4. 63), the highest content of acetic acid (82. 61
g * kg™' DM), and the highest content of dissolved sugar (26. 44 g « kg™' DM). During the oxygen exposure period,
group A had a significantly lower pH value than the control group (CK), while groups J, H, and M had a higher con-
tent of dissolved sugar than the control group. Group M, in particular, had the highest dry matter, crude protein, and
dissolved sugar content, the lowest nitrogen content, and a higher microbial community richness with a lower relative
abundance of harmful microorganisms. In summary, the addition of wormwood active substances effectively sup-
pressed microbial metabolism and improved the fermentation quality of silage, providing a theoretical basis for the de-
velopment of new feed supplements and the enhanced utilization of traditional Chinese herbal medicine resources.

Key words: Whole corn; Wormwood; Active substances; Silage; Oxygen exposure
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Effects of Short-term Grazing Exclusion on Vegetation Community Characteristics
and Stability in Temperate Meadow Steppe and Mountain Meadow

WU Kai', DONG Yi-giang'* , LIU Xing-yi*, YANG He-long', SUN Zong-jiu', GUAN Ting-xian®
(1. College of Pratacultural and Environmental Science, Xinjiang Agricultural University 830052, Urumgqi, Xinjiang 830052, Chinaj;

2. Bole Grassland Workstation, Bole, Xinjiang 833400, China)

Abstract: Short-term grazing exclusion is widely implemented as a cost-effective restoration measure in the
management of degraded grasslands. This study focused on temperate meadow steppe and mountain mead-
ow grasslands in Zhaosu County, Xinjiang. Field surveys and laboratory analyses were conducted to meas-
ure quantitative vegetation characteristics and diversity indices in enclosed and grazed areas. The short-
term grazing exclusion effects were quantitatively evaluated using stability index and index of grassland
quality. The results were as follows: The height, coverage, and aboveground biomass of plant community
in the temperate meadow steppe significantly increased by 32.46% ., 23.11% ., and 199. 57 %, respectively,
while those in the mountain meadow increased by 226.81%, 26. 96 %, and 139. 67 % after short-term graz-
ing exclusion(P<C0.05) . The importance value of Perennial grasses significantly increased but Sedges de-
creased. Community stability in temperate meadow steppe decreased significantly but in mountain meadow
ecosystems increased notably, stability exhibited a significant negative correlation (P<C0. 05) with the
Shannon-Wiener diversity index. The index of temperate meadow steppe grassland quality increased by
568.49% and 892.50% in the mountain meadow after grazing exclusion. In conclusion, this study pioneers
the integration of the index of grassland quality (1GQ) with Godron stability analysis, establishing a
“structure-function” dual-dimensional assessment framework, revealing the differential impact of short-
term grazing exclusion on the vegetation characteristics and stability of various grasslands, offering a scien-
tific foundation and technical guidance for the conservation and recovery of similar grassland types.

Key words: Short-term grazing exclusion; Community stability; Index of grassland quality; Godron index
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Physiological Identification and Toxicity Analysis of Pathogenic
Fungi Related to Dactylis glomerata L. Rust

WU Chang-feng', YI Zhi-xin', JIANG Huai', CHEN Yu-hui',
XIONG Xue-mei’, MIN Xing-xing®, HAN Yu-zhu'~

(1. Bazhong Academy of Agriculture and Forestry Sciences, Bazhong, Sichuan Province 636000, China;
2. College of Animal Science and Technology, Southwest University, Chongqing 402460, China)

Abstract : Orchardgrass (Dactylis glomerata 1. ) is a well-known cold-season perennial forage species. It has the
characteristics of high grazing resistance, shade tolerance and wide adaptability. It is widely cultivated all over the
world. Rust is one of the most important diseases that harms Orchardgrass. It is destructive and fast, which seri-
ously affects its growth, yield and forage quality. Through morphological and molecular biological identification, 7
strains of pathogenic bacteria were identified as Puccinia graminis. In this experiment, the biological characteristics
of rust fungi were studied from four aspects : temperature, pH, light and nutrients. The results showed that the
optimum temperature and pH for urediospore germination were 20°C, 7 and 12 h, respectively. The germination
rates were 91. 86% and 93.04% , respectively, and the spore germination rate was the fastest within 4 h, 0.1%
sucrose could promote the germination of spores within 8 h, and 20% juice could inhibit the germination of spores.
Light conditions had no significant effect on the germination of urediospores. The lethal temperature of uredio-
spores was 40°C for 10min. The re-inoculation test showed that chlorotic spots appeared on the 4th day after inoc-
ulation with rust, and bare spore piles were observed on the 7th day. At the same time, it was found that there
were four physiological races in this area. Among them, the frequency of type I was 40. 91% , which was the dom-
inant physiological race of orchardgrass rust in this area. This study reported that Dactylis glomerata rust was
caused by Puccinia graminis, and revealed the characteristics and toxicity of Dactylis glomerata rust from the
physiological characteristics, which provided a reference for the research and prevention of Dactylis glomerata rust.
Key words: Orchardgrass; Biological Characteristics; Puccinia graminis ;Isolation and identification
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Effect of Plasma Water Treatment on Straw Feed Silage Fermentation

YAN Yang, WEI Hai-long, WANG Ji-dong, WANG Xiao-hui, TAN Zhong-fang,
WANG Yan-ping, CAI Yi-min® , PANG Hui-li"

(Zhengzhou University College of Agriculture, Zhengzhou, Henan Province 450000, China)

Abstract ; In order to explore the effect of plasma water treatment on straw feed silage fermentation, anaerobic fer-
mentation and aerobic exposure treatment at different times were carried out using wheat straw and ordinary wheat
straw watered with plasma water PAW as raw materials, and the fermentation effect was comprehensively evalua-
ted. The results showed that the lactic acid content of the PAW treatment group reached 151. 40 g/kg at 30 days
of fermentation, which was significantly higher than that of the CK group, the pH was significantly reduced, the
ammonia nitrogen content was significantly reduced, the crude protein preservation rate was improved, and the
neutral and acidic detergent fiber content was significantly reduced.

Key words: Plasma water; Wheat straw; Silage fermentation
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Evaluation of Salt Tolerance during the Germination Stage of Medicago sativa L.
and the Impact of Salt Stress on the Seedling Stage

YU Xiu-ming, WANG Yu-xiang” , ZHANG Bo", ZENG Yi

(College of Grassland Science, Xinjiang Agriculture University, Urumqi, Xinjiang 830052, China)

Abstract : Medicago sativa L. , as a perennial forage crop, is widely cultivated around the world. Soil salin-
ization has always been a global challenge, and it is also an urgent issue for agricultural production in Chi-
na. This study aims to explore the salt tolerance evaluation of Medicago sativa 1.. during germination and
the effects of salt stress during the seedling stage. Experiments were conducted using neutral compound
salts (NaCl : Na,SO, : NaHCO,;=1: 2 : 1) with conductivity levels of 10 mS « cm ' and 15 mS + cm ™',
compared to a control group (CK). Through subordinate function analysis and comprehensive comparison
of D values, two salt-tolerant materials, Z08 and Z14, and moderately salt-tolerant materials Z04, Z06,
707, 710, Z11, Z17, P19, P20, P21, P22, and P23 were identified. By measuring morphological, photo-
synthetic, and physiological indicators during the seedling stage, it was found that under compound salt
stress, the morphological indicators of Medicago sativa L. decreased accordingly, indicating a slower
growth rate. Photosynthetic indicators were closely related to dry matter accumulation and were also nega-
tively affected. Medicago sativa 1. responded to salt stress by accumulating soluble sugars and proline,
and by enhancing antioxidant enzyme activity. This study provides theoretical support for subsequent
planting and breeding work of Medicago sativa L. in saline-alkali soil.

Key words: Medicago sativa L. ; Salt tolerance evaluation; Physiological indicators
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Identification of Active Oxygen Scavenging Genes and Study on Related
Antioxidant Enzyme Activities in Alfalfa Under Salt Stress

YU Ru-gang',DU Xue-ling' , WEI Ying-ming',Li Xin-xia' , WANG Guo-liang®* , WANG Yi-fan'

(1. College of Life Sciences, Huaibei Normal University, Huaibei, Anhui Province 235000, China;

2. Institute of Leisure Agriculture, Shandong Academy of Agricultural Sciences, Jinan, Shandong Province 250010, China)

Abstract: To identify the active oxygen scavenging genes related to salt tolerance in alfalfa, the comparative
transcriptome analysis of roots and leaves was carried out with salt-tolerant variety HSD-1(G) and salt-
sensitive variety HSD-2(L). A total of 635 genes related to ROS scavenging were identified, of which 240
were differentially expressed in each group. Of them, MsAAO1, POD72 and GSTU 26 genes were up-reg-
ulated by salinity treatment in HSD-1, but there was no difference or down-regulation in HSD-2. In addi-
tion, the comparison between the two varieties showed that the POD activity in leaves of HSD-1 was high-
er than that of HSD-2. It is speculated that these genes might be the regulatory factors affecting the differ-
ence of salt tolerance between the two varieties. Based on homologous gene cloning method, we success-
fully cloned AAO1, POD72 and GSTU26 genes, and analyzed the expression patterns of related genes in
alfalfa varieties with different salt tolerance by RT-qPCR. The experimental results laid a foundation for
further revealing the molecular mechanism of alfalfa salt tolerance and provided genetic resources for the
improvement of alfalfa salt-tolerant varieties.

Key words: Medicago sativa L. ; Salinity stress; Active oxygen scavenging; Antioxidase

E&TE L3 &5 A AR T U5 H (2022 AH050385) 5 I BB FIAO AR AT 3 - B K IARAO ™ Ml B AR R BE R 5 LD AR A RO TR
N AR BB 5 H (SD2019XMO01) 5 8 5 4% K24 AE Al Al Y1l 431 %1 351 B (202110373019) ¥t Bl

EB B RN 1976-) 5, T B AR A BB, WA, 32 R 0 58 4 2 5 4 FLE W) B 5, E-mail: yurugang@126. com; x ji {5
fE# Corresponding author, E-mail: wangguoliang@126. com



hEEFR 2025 £2

FElEX H B e B R U E A E & Tk & 3

kR EAE
(L. FRRRHT 5 5 Al A A5 AR 40 4 [ TR A S 0 8/ AR AR AR 38 e S5l B i S 0 &/ M A R R AR A S L/
T2 74 B Ak 1 AR BT T/ 22 MRS R R T ST Pl / 22N 2 Bt ROl B A B R 2290 7300205
2. TR MR Bk F 5 B [ SOM A iRy B SR A R JE T 100091)

FE 000 S LA J e S 7R e gl L O [ AR R 1 i S b Ay O 5 X 4R 3 A R R R L AE Y e A
T 9 L 0 b T B B A ) IR A SR R L DL AR IR L R A S E RS SRS T A
ARAL . ARAT LLTF RS IR T AR A R AR B R VA 4 K T A2 e TR R 4 R . A TR R A BILIE A B A T
B AL L Hh 22 BE M 48 RN 38 40 BE 48 Bk B 55, 55% ~78. 57 %, 77. 27% F1 59. 09% ~73. 33% ,76. 19% (P <
0.05) fl A= B+ HLIEAH B 3R fh 50 3t (9 8L 55 BF | 22 B 48 BORN 28 57 B 1 B 22 N 9. 6890, 58. 54 %0 Al
45. 24 % (P<C0. 05) , T % 4% 3 3R 4k 20 b 1) 5 i R BH &, B (1 ) (B 38 4R v I S A = AR W i ) - AT L
JIT AL B G % T LA HLAR & 5 (P<T0. 05),

KB = FEIR AL R M LA s S 2R W R R s RE IR

HEWB P RBE ST A KT H FiIRBI(XDA27020202) 5 H ZK“9737 1R300 H i A8 (2014CB138702) 5 H s = 4 Je AR ll 55 3% (4 %5« Lzu-
jbky-2022-kb10) ;111 5| 55 5 1 (B12002) 5 o JL A 25 ML BIF Bt Jir 3L AR BH0F Al 55 9% & 300 9% 4 (P B MO B 2= 0F 58 6D 500 B 40 5 -
CAFYBB2021ZD001 %5 B

TEE® AN kA 1999, B A N9t A4 . £ 3 2022 05 [ 9T, E-mail : zhr2024 @lzu. edu. en; * M {5 {E# Author for corre-

spondence, E-mail: chunjie@Ilzu. edu. cn

AREMEARREES FRIAMEEETEAA
POEUNITESYSIR 7 =8 S 1he<R =30 Al

kim, T W, EEFH, TR
(HFMRKFENY B2, &M KF 130062)

8 < g PR TR 7 ] B I I LR AR A I ARDREE 5 B B0 AR T R R Y R L AS T 5T LA SR AR A T IR
et 3 2o o 7 T AL R L TR TR ( O ERELAT I A4-2) 5 R 7 B TR Rk (YMIL3) Je s 1 % A 0 AT % B 4R 9
X T 0 B PR AR B L S R S . S5O R, Ad-2 A B BR T AR e L R R e B AR R
WL BEAK T pH (E IR SR R ALY S EE (SOD) G AL EEE (CAT) (A8 Bt H Ik A AL W B (GPXO 3 1 K B BT R
LHES (T-AOC) . (A W40 275 - Ad-2 175 60 d I 2 35 $2 T T 9% Ll A 1 3 0 4 AL T 3 1 L B AR T 42 R IR 7+ TFN-
¥+ TNF-o, IL-18, 1L-2, 1L-6 ¥ B, 3800 T PR N F IL-4,1L-10 ¥R B, S e 3R 8 11 TgM M. &5 52k 01, 1) I 2 b
AT 250 1% P 5L R 0 U AR B D B L A ML AR A T 4o A R S 5 e R L X T8 93 AT 4 A B 38 5 | S ) S A TR
i BA AR AR

KRR - T BRI T s A8 I A s 9L AR s S

EEWH FHEKARPAEEIH (32301493 ¥ H)
YE& B A iR HE W (2002-) 53 5 L AR T o A0 BIF 9 A 32 0 DA S0 A 7 i T 5 o AR 7 A6 R T T 92 5 E-mail : 19861208291@ 163, com;
*M{5VE#H Author for correspondence, E-mail : lith@jlu. edu. cn



PEEFSR 2025 £ JEE

INBEEEELE R F M IGE

RAEE, W W, E, M A, B, RFE,FE T, LTI
CH M A K2 b 2B/ A S R G E R E S LR/ -2 5 & BOl T 22 & R H 0. Jl 220 730070)

WE /N BE X Triticosecale Wittmack) 38 % 75 04 Z& 7] E T 50 UEFTIR AR FR /) JR 22 25 28 Ty e 56 IR ity R 2 L1
HEIATEZ TR Ak /N 2R 22 SR A PR RN 3% T B Sl . AR BRI S LU AR 2 5N ERER
1/2 JREIE R SRR | 38 3 315 Y YR BB (ODsg0 m = 0. 4 1 1. 0) (2 YL 8] (5,10,15,20, 25 min) FIdkd% 5 04[] (1,2,3,
4,5 XA 4 R 5340 F 0 5 L 40 AR R R IS Rk B (L 78 %% R (Cefotaxime, Cef) /4§ 32 7T (Timentin, Tim) : 50, 100,
200,300,400 mg « L) X A AT T Ay 90 1l s8R B o5 - IR 2 3 (kanamyein, Kan) (25,50,75,100,125 mg « L) X it
TAG A LB W 5 ) L 0 2 /N BB 27 A L AR R A A 1R . 25 SRR W RAF IR B2 ODgog e =0. 4, 2 Y4B [A] 24 5 min
I AR R A0 AE 3 h 13,33 % H B B T H M B A H (P<C0. 05), 3k 15 3% 2 d J5 M5 A48 s 0y g B A % k4%
50 mg + L' 1§ Tim A] 58 M A AT 1 42 1 125 mg = L7 9 Kan 15 5 28 70 0 d0 05 2100 0 A 26 3. 9490, w5 5]
TEBE H A, Z5 TR L L 1/2 BB A S AR AR A 37 /)N B2 a8 A T AR FR TSR ODioo o = 0. 4 MR FF 1A (R Y AT A
215 min, % 2 d LS F A 50 mg « LAY Tim 3547 BB AL 2R, 37 A H Kan(125 mg « L~ D i AR

KR /IR S R VRV FE 5 7 Yl Bof I 5 Sk B S5 i A1 5 BT A 3R R4 5 R 208 ) vk

Screening of Conditions for Genetic Transformation System of Triticale

ZHANG Yin-xia, TIAN Tian, MA Jun, CHEN Yu, DU Wenrhua* , ZHAO Fang-yuan, LI Xue, WANG Yu-peng

(College of Grassland Science, Gansu Agricultural University/ Key Laboratory of Grassland Ecosystem, Gansu Agricultural University,

Ministry of Education/ Sino-U. S. Centers for Grazingland Ecosystem Sustainability, Lanzhou, Gansu Province 730070, China)

Abstract: The establishment of triticale ( X Triticosecale Wittmack) genetic transformation system can fa-
cilitate the verification and in-depth exploration of the regulatory mechanisms of various functional genes
within the triticale, thus laying a foundation for introducing more functional genes, ultimately optimizing
the phenotypic traits and nutritional quality of triticale. This study compared the effects of infection con-
centration (ODgy ,n =0. 4 and 1. 0), infection time (5, 10, 15, 20, 25 minutes), and co-culture time (1,
2, 3, 4, 5 days) on the callus differentiation rate, assessed the inhibitory effects of different antibiotic
types and concentrations (cefotaxime (Cef) and timentin (Tim) at 50, 100, 200, 300, 400 mg « L ') on
Agrobacterium tumefaciens and the impact of kanamycin (Kan) at concentrations of 25, 50, 75, 100, 125
mg ¢ L™! on the differentiation rate of resistant callus to establish the optimal conditions for the genetic
transformation system of triticale by Agrobacterium-mediated method using 1/2 mature embryos of triti-
cale " Gannong No. 2 as explants. The results showed that the callus differentiation rate was 13. 33% when
the Agrobacterium concentration was ODgy . = 0. 4 and the infection time was 5 min, which was signifi-
cantly higher than that of other infection treatments (P<C0. 05). After 2 days of co-culture, the callus be-
came contaminated. The use of 50 mg » L.”! Tim completely inhibited the growth of Agrobacterium, while
125 mg « 7! Kan could achieve the purpose of screening and the differentiation rate of resistant callus at
3.94%. In summary, when 1/2 mature embryos were used as explants to establish the genetic transforma-
tion system for triticale, Agrobacterium tumefaciens with ODso oo =0. 4 could be used to infect the callus
for 5 min. After 2 days of co-culture, a sterilization treatment with 50 mg « L. Tim was applied, and Kan
(125 mg « L™ ') was utilized to screen for positive seedlings.

Key words: Triticale; Agrobacterium concentration; Infection time; Co-culture time; Antibiotic selection;
Screening agent concentration
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Yield and Forage Quality of Amaranth and Conventional Small-grain
Crops as Forage in Southern Kyushu

ZHONG Zi-xuan', Niimi Mitsuhiro®, Tobisa Manabu®, Itoda Sachiko?®, Ishii Yasuyuki®

(1. Faculty of Agriculture, Zhengzhou University, Zhengzhou, Henan Province 450000, China;
2. Faculty of Agriculture, University of Miyazaki, Miyazaki 889-2192, Japan)

Abstract: Grain-type amaranth (Amaranthus hypochondriacus) production is expected to improve the infe-
rior properties of forage quality and quantity in summer gramineous species. As an introductory experi-
ment, amaranth was compared with four conventional small-grain forage species, i. e. foxtail millet (Se-
taria italica), Japanese barnyard millet (Echinochloa esculenta), proso millet (Panicum miliaceum) and
forage sorghum (Sorghum bicolor) by sown in early May 2020 and 2022 to test adaptability, dry matter
(DM) yield and quality of forages. In both years, the highest DM yield was observed in the first harvested
amaranth. In addition, amaranth also ranked the highest for in vitro DM digestibility (IVDMD) and CP
content with the lowest neutral detergent fiber (NDF) content in 2020. Both IVDMD and CP content were
lower in 2022, since the crops were more mature at harvest, although NDF content was the lowest. A-
mong small-grain grass forages, forage sorghum had the second highest DM yield after amaranth and the
highest IVDMD in the first harvest crops. The amaranth crop was extensively damaged in 2020, when
31. 7% of the crop was lodged by a strong wind caused by typhoon No. 5. Compared to conventional small
grain grass forages, amaranth had the potential for high forage DM yields and quality. However, protec-
ting amaranth plants from typhoon damage requires further study.

Key words: Amaranth; Small-grain cereals; Dry matter yield; Forage quality
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The Effect of Foliar Fertilisation on the Productivity and
Quality of Degraded Grasslands

ZHU Zhen

(Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China)

Abstract; Fertilisation is an effective measure for the restoration of degraded grassland; however, current
research predominantly focuses on the effects of applying either inorganic or organic fertilisers alone.
There is a lack of systematic studies on the effects of different types of fertiliser combinations and applica-
tion rates on grassland ecosystems. This experiment, based on orthogonal experimental design methods.,
sets up four types of foliar fertilisers [12 elements, amino acids, mono-potassium phosphate: liquid nitro-
gen (1 : 1), mono-potassium phosphate: liquid nitrogen (1 : 2) ], four gradients of foliar fertiliser applica-
tion (0, 50, 100, 150 L « hm ?); organic fertiliser is set with four application gradients (0, 2, 4, 6
t e hm ?); and four gradients of compound fertiliser (0, 50, 100, 150 kg « hm ?). Different fertiliser
combination experiments were conducted to systematically explore the impact of various fertilisation treat-
ments on the productivity and quality of degraded grassland, aiming to identify the optimal fertilisation
combination for ecological restoration of local degraded grassland. The results indicate that the treatment
with mono-potassium phosphate: liquid nitrogen (1 : 2), a foliar fertiliser application of 100 L. « hm™*, or-
ganic fertiliser application of 2 t « hm %, and compound fertiliser application of 150 kg * hm™* produced the
highest grass height, coverage, density, above-ground biomass, crude protein content, crude fat content,
and relative feeding value, which increased by 15.17%, 0.40%, 33.30%, 136.38%, 3.10%, 13.47%,
and 10. 23 % respectively compared to the control group (CK). This fertilisation combination can be rec-
ommended as a fertilisation scheme for the restoration and productivity enhancement of degraded grass-
land.

Key words: Degraded grassland restoration; Grassland productivity; Forage quality; Foliar fertilizer;
Organic fertilizer



