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1. Effects of Iron Deficiency Stress on Plant Growth and Quality in
Flowering Chinese Cabbage and Its Adaptive Response (fr4k 38 Xt
FERER B SIEARAR AR KA it [ R R 0e)  JFL g o2 A4 1 N7 )

/. Iron (Fe) plays an important role in the growth and development of plants. The effects
of different Fe concentrations, 1-aminocyclopropane-1-carboxylic acid (ACC), and cobalt
chloride (Co*") treatments on plant growth, quality and the adaptive response to Fe deficiency
stress were investigated in flowering Chinese cabbage. The results revealed that Fe
deficiency stress inhibited plant growth. The contents of vitamin C, soluble protein, and
soluble sugar in leaves and stalks were significantly reduced under Fe deficiency stress, while
the content of cellulose and nitrate was increased. Fe deficiency stress clearly reduced the net
photosynthetic rate and nitrate reductase activity in the leaves. The balance system of active
oxygen metabolism was destroyed due to Fe deficiency, resulting in the decrease in catalase
activity, superoxide dismutase activity of roots and leaves, and peroxidase (POD) activity of
leaves, while POD activity in roots and malonaldehyde content in roots and leaves were
significantly increased. The treatments of Fe deficiency and ACC significantly reduced the
pH value of the root medium, promoted the release of ethylene, and increased Fe** reductase
activity, while Co®* treatment showed results that were the opposite to those of Fe deficiency
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and ACC treatments. Thus, Fe deficiency stress affected nitrogen metabolism, photosynthesis,
reactive oxygen metabolism, pH of root medium, and Fe** reductase activity, which was
related to physiological adaptive response and tolerance mechanisms. We also found that
ethylene could be involved in regulating the adaptive response to Fe deficiency stress in
flowering Chinese cabbage.
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2. Genome-Wide Association Analyses Reveal Candidate Genes
Controlling Harvest Index and Related Agronomic Traits in Brassica
napus L.(&ERHARKSPrEzR 726 HE R mIBERTEBAE R
REERERIEFER)

féj4-: Harvest index (HI) is a complex and vital agronomic trait that is closely related to the
economic benefits of rapeseed. In this study, we measured the HI and 13 Hl-related
agronomic traits of 104 core breeding lines of rapeseed during 3 years and sequenced the
populations using the Bnapus50K array. The phenotypic analyses showed the complex
connections among HI and other traits. A total of 212 significant SNPs related to the traits
and 22 stable SNPs were identified. Four SNPs, A0l 1783685 (PH and SYP),
C06_26638717 (PH and NSS), C03_4731660 (MIL and MINS), and C09_36899682 (PH and
BYP), were identified as potential pleiotropic loci. Compared to previous reports, 49
consensus loci were obtained that were related to PH, TSW, NSP, BAI, NSS, SL, BN, MINS,
SYP, and BYP. Twelve stable SNPs were detected as promising novel loci related to BN
(AO05 19368584 and AO05 19764389), SL (A06_23598999, A06_23608274, and
C07_38735522), PH (C04_47349279, C04 47585236, and CO09_36899680), MINS
(C05_6251826), NSS (C06_22559430 and CO06_22570315), and HI (C05_6554451). In
addition, 39 putative genes were identified in the candidate intervals. This study provides
novel insights into the genetic mechanisms of HI and HI-related traits, and lays a foundation
for molecular marker development and casual gene cloning to improve the harvest index of
rapeseed.
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3. Individual and Interactive Effects of Multiple Abiotic Stress
Treatments on Early-Season Growth and Development of Two
Brassica Species (ZFAEEYIME AN FMHEZE BEMERAEKK
B I MEZZ B )

f#j41: Potential global climate change-related impacts on crop production have emerged as a
major research priority and societal concern during the past decade. Future changes, natural
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and human-induced, projected in the climate have implications for regional and global crop
production. The simultaneous occurrence of several abiotic stresses instead of stress
conditions is most detrimental to crops, and this has been long known by farmers and
breeders. The green leafy vegetables of the Brassicaceae family have especially gained
attention due to their many health benefits. However, little information is available about
abiotic stress’s effects on Brassica vegetables’ growth and development. An experiment was
conducted on two Brassica species: B. oleracea L. var. acephala WINTERBOR F1 (hybrid
kale) and B. juncea var. GREEN WAVE OG (mustard greens). Seven treatments were
imposed on the two brassica species in soil-plant-atmosphere-research (SPAR) units under
optimum moisture and nutrient conditions, including a control treatment (optimal
temperature and UV-B conditions at ambient CO, levels), and six treatments where stresses
were elevated: CO,, UV-B, temperature (T), CO,+UV-B, CO,+T, and CO,+UV-B+T.
Above- and below-ground growth parameters were assessed at 26 d after sowing. Several
shoot and root morphological and developmental traits were evaluated under all the
treatments. The measured growth and development traits declined significantly under
individual stresses and under the interaction of these stresses in both the species, except under
elevated CO, treatment. All the traits showed maximum reductions under high IV-B levels in
both species. Leaf area showed 78% and 72% reductions, and stem dry weight decreased by
73% and 81% in kale and mustard, respectively, under high UV-B levels. The increased CO,
concentrations alleviated some deleterious impacts of high temperature and UV-B stresses.
The results of our current study will improve our understanding of the adverse effects of
environmental stresses on the early-season growth and development of two Brassica species.
S¥E: Agriculture
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4. Silicon enhanced the resistance of Chinese cabbage (Brassica rapa
L. ssp. pekinensis) to ofloxacin on the growth, photosynthetic
characteristics and antioxidant system (BE#R T KH3¥ (Brassica

rapa L. ssp. pekinensis) M EHRWERDiME, ETHEK. &
KrtEMBLEN R S)

f&j4r: The negative impact of the misuse of antibiotics on agriculture and human health has
become a popular research topic with the increasing usage of antibiotics; however, little
information is available about the mechanisms of OFL (ofloxacin) and Si (silicon). In this
experiment, we applied 7 OFL concentrations to two Chinese cabbage cultivars (Qinghua and
Biyu) to screen proper OFL concentrations. OFL concentrations of 0, 1, 2.5 and 5 mg L™*
were selected for the subsequent test and 1.2 mmol L™ Si was used as mitigation. The results
showed that Biyu suffered more damage than Qinghua and the injury degree increased in a
concentration-dependent manner. With increasing OFL concentrations, the photosynthetic
fluorescence was weakened significantly; under 1, 2.5 and 5 mg L™ OFL, the Pn reduced by
5.35%, 35.92% and 43.62% in Qinghua and 33.98%, 41.94% and 64.66% in Biyu,
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respectively. The production rate of O, , H,O, and the MDA content were increased and
Biyu appeared higher increase rates. In addition, the antioxidant enzymes contents first
increased and then decreased and that of Qinghua increased more than Biyu. Si ensured the
growth under OFL and protected its photosynthetic ability. Under the OFL1+Si, OFL2.5 + Si
and OFL5+Si treatments, Pn increased by 3.91%, 15.95 and 15.69% in Qinghua and 28.82%,
20.40% and 39.01% in Biyu. Si also maintained the structural integrity of leaf organelles and
improved the scavenging ability of ROS by increasing the activity and relative gene
expression of antioxidant enzymes. Moreover, varietal differences may play a more important
role than Si.

SK¥E: Plant Physiology and Biochemistry
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